OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT )
ANALYSIS/MODEL COVER SHEET ok R
Complete Only Applicable ltems Page: 1 off 33

2. K Analysis O Engineering 3. O Model [0 cConceptual Model Documentation
K Performance Assessment O Model Documentation

[O Scientific [0 Model Validation Documentation

4. Title: Groundwater Usage by the Proposed Farming Community

5. Document Identifier (including Rev. No. and Change No., if applicable): ANL-NB3S-MD-000006, Rev. 00

6. Total Attachments: & 7. Attachment Numbers IE) Pages in Each:

iAo
-1, 11-22, 1l1-4, V-3, v‘s;vu-zz Electronic files*
Printed Name Signature Date

8 Originator Anthony J. Smith SIGNATURE ON FILE 75¢ 4. 5. 2/24/5
9. Checker Theresa ... Brown SIGNATURE ON FILE /14 |l eso
10. Lead/Supervisor Anthony J. Smith SIGNATURE ON FILE ge 4.%5. z/gg/ o0
11. Responsible Manager Clifford Ho SIGNATURE ON FILE 2/2 .;./”

. Editori,ai'Corrections made afier approval:
12. Remarks:. 1) Page count for Attachment V correctedin Block 7 above.
Initial Issue 2) DI# and parination added to Attachments [ through VI

SIGNATURE ON FILE QQW\QOQ

A CD is included with this document.
The disk contains three Microsoft ® Excel 97 SR-2 files. The details about each file are given below.

*AGE HOUSEHOLD FINAL.XLS, 17,920 bytes, 10/10/99, 11:40am. This file contained the calculations
given in Attachment IV of the age distribution from the 1990 census data and the Household size distribution
from the 1990 census data. These calculations are discussed in the document at sections 6.1.1 and 6.1.2
respectively.

*CONSOLIDATED FINAL.XLS, 142,336 bytes, 11/5/99, 3:33pm. . This file contains the calculations given in
Attachment V of the Analysis of Water Usage with the Farms not Consolidated. The calculation is discussed in
the document at section 6.2.1 et seq.

*NON CONSOLIDATED FINAL.XLS, 103,424 bytes, 10/29/99, 12:51 pm. . This file contains the
calculations given in Attachment VI of the Analysis of Water Usage with the Farms Consolidated. The

calculation is discussed in the document at section 6.2.1.3 et seq.

SIGNATURE ON FILE
The illegible information appearing
throughout Attachment I (consisting oa
superfluous, hand-written notes) does n
impact the technical meaning or content o
the record. Attachment II is a printout of an
existing record, accepted and accessioned
under the number MOL.199%30329.0141. @0

L4 a®

AP-3.10Q.4 Rev. 06/30/1999



OFFICE OF CIVILIAN RADIOACTIVE WASTE MANAGEMENT
ANALYSIS/MODEL REVISION RECORD

Complete Only Applicable Items 1. Page: 2 of 33

2. Analysis or Model Title: Groundwater Usage by the Proposed Farming Community

3. Document Identifier (including Rev. No. and Change No., if applicable): ANL-NBS-MD-000006, Rev. 00

4. Revision/Change No. 5. Description of Revision/Change

Revision 00 Initial Issue

AP-3.10Q.4 Rev. 06/30/1999




Groundwater Usage by the Proposed Farming Community

CONTENTS
L. PURPOSE ...
2. QUALITY ASSURANCE ......c.coottitiieeieneeesteeeeeeee e
3. COMPUTER SOFTWARE AND MODEL USAGE...........ccc.......
4. INPUTS. ottt st
4.1 DATA AND PARAMETERS .....cccooiiiiiiieceeeeeee
4.1.1  Groundwater USage........cccueevvrerueeeiieniieeieeieeereenene
4.1.2 Domestic Water Usage.........cccveerveeerieeeneeeenieennnen.
4.1.3  DemographiCs........cccueeeuierieeriienieeieenieeieeeee e
4.1.4  TopOgraphy....cceeeecuieeeiieeeiieeeiee e
4.2 CRITERIA ..ot
421 OVEIVIEW .ottt ettt
4.2.2  Regulatory DetailS........ccccooveveiienienciienieeiieieeieeee,
4.3 CODES AND STANDARDS......ccoteerieeeeeeeeee e
5. ASSUMPTIONS ..ottt e
5.1  CONSERVATISM ....ooiiiiiiieieeceeee et
52 PLUME CAPTURE......ccoooiiiiiiiiiieceee e
5.3 DEMOGRAPHICS .....ccoioiieieeeeeeeeee e
5.3.1  Changes OVer tiMe .........cccueeruieeveenieeniieiieeieeieesiens
5.3.2  Characteristic of the Farming Community
54 FARMS ..o
5.4.1 Farms and Inhabitants ...........cccccoioiniiniiiiini,
5.4.2  Water Usage and Active Farms..........cccccceevieniienns
6. ANALYSIS/MODEL .....ooiiiiiiieieeeeeeeetee e
6.1 DEMOGRAPHIC DATA ....ccoooiiiieeeieeeeeeeeee e
6.1.1  Age DiStribution .......cccccecueeeeiiieeriieeeiee e
6.1.2  Household Size Distribution ...........cccceevveevvieniiennnnnns
6.1.3  Number of Households (Farms) in the Farming Community
6.2 AGRICULURAL WATER USAGE .....ccccoceviiiiniiiinienene

6.2.1 Determination of Water Usage by Unit (Farm/Residence)
6.2.2  Agricultural Water Usage by the Community

6.2.3  Domestic Water Usage.........ccceeevvveeecrieeniieeeieeeieenns

6.2.4  Domestic Water Usage by Household.......................

6.2.5 Domestic Water Usage per Person............ccccuveennnnne

6.2.6  Domestic Water Usage Summary ............ccceevuveennenne

7. CONCLUSIONS. ... .ottt

7.1 SUMMARY ..ottt

7.2  RECOMMENDATION ......oooiiiiiiieieeee e

7.2.1  APProach .....oovvieeiiiiieiiieieee e

7.2.2 Recommended Annual Water Usage............cceeueen.
ANL-NBS-MD-000006 REV 00 3

February 2000



Groundwater Usage by the Proposed Farming Community

7.2.3  Integration into RIP ........cccoooiiiiiiiiiiiii e 29

7.3 QA BASIS ottt ettt ettt teereeneens 30

8. INPUTS AND REFERENCES......c.cotitiiiiiiirieeeteee ettt 31
9. ATTACHMENTS ..ottt ettt st e b et e ese e s e e st ens e s e s ensenseeseeseenens 33

ANL-NBS-MD-000006 REV 00 4 February 2000



Groundwater Usage by the Proposed Farming Community

TABLES
Page
Table 1. Total Number of People and Households In Amargosa Valley from 1990 Census..............c........ 8
Table 2. Amargosa Valley Population Age Distribution from the 1990 Census..........ccccceeeeeiiiiiiiieeee e, 9
Table 3. Distribution of Household Size in Amargosa Valley from the 1990 Census.............cccccvvveeeeeennns 10

Table 4. Data from the 1997 Survey used to Scale 1990 Census Data to be Applicable to the 1997 Water
USAQGE DAta ... e e e e e e e a 10

Table 5. Demographic Data for the Amargosa Valley from the 1990 Census and the 1997 Survey that

were used in at least some of the Analyses in this Report...........ccccoiiiiiii 18
Table 6. Estimates of Annual Water Usage per Farm based on 1997 Active Water Permits ................... 22
Table 7. Estimates of Annual Water Usage per Household based on 1997 Active Water Permits........... 23

Table 8. Estimates of Annual Water Usage per Farm based on 1997 Active Water Permits with
Consolidation Of FarmMS .........ooiii e 25
Table 9. Estimates of Annual Water Usage per Household based on 1997 Active Water Permits with
Consolidation Of FarMIS ......ccuiiiiiii et 25
Table 10. Summary of Predicted Total Annual Agricultural Water Usage based on data with no
Consolidation of Farming UNitS............coiiiiiiiiiiiiii e 26
Table 11. Summary of Predicted Total Annual Agricultural Water Usage based on data with
Consolidation of Farming UNitS..........ceiiiiii s 26

Table 12. Total Estimated Annual Water Usage as a Function of Number of Farms.............cccccciis 29

ANL-NBS-MD-000006 REV 00 5 February 2000



Groundwater Usage by the Proposed Farming Community

1. PURPOSE

The purpose of this analysis is to quantify the annual volume of groundwater used by the farming
community containing the critical group. The scenario defining the critical group and the
farming community was provided by the DOE in their interim guidance (Dyer 1999). The
underlying rational adopted by the DOE in their guidance is presented in the draft of the
proposed 10 CFR Part 63 issued for public comment by the NRC (64 FR 8640).

The requirement for determining the annual ground water usage arises as the NRC, in Section
VI, Reference Biosphere and Critical Group for Yucca Mountain, of the Supplementary
Information (64 FR 8640, p.8645/6), identifies an acceptable approximation to determine
radionuclide dilution. This approximation is to derive radionuclide concentration in groundwater
by dividing the annual mass of radionuclides crossing the 20-kilometer boundary by the annual
volume of water used by the proposed farming community.

Further, in their interim guidance, the DOE (Dyer 1999) at Sec. 114(b) placed the following
caveat on any analyses supporting TSPA. “Account for uncertainties and variabilities in
parameter values and provide the technical basis for parameter ranges, probability
distributions, or bounding values used in performance assessment.”

The activities described in this report were conducted in accordance with the Work Direction and
Planning Document Titled “Assessment of Groundwater Usage by the Average Member of the
Critical Group.”(CRWMS-M&O 1999b) The stated purpose (Purpose/Objective/Scope) was
“..to provide the RIP code custodian with a justifiable estimate of annual volumetric water usage
by the hypothetical community containing the receptor (average member of the critical group) as
specified by regulating agencies (currently draft I0CFR63)".

To accomplish this objective, three tasks were identified during the planning phase. Once effort
on this task was initiated it became apparent that the part of the proposed effort in tasks 1 and 2
(..to predict consumption of locally grown foods and define the irrigation water requirements to
grow these crops) was not necessary. The regulation permits performing the water usage
assessment to be performed using current farming practices with the attendant, published, and
accepted water withdrawal data. The analyses reported here to determine groundwater usage did
not need to consider neither locally grown food nor the consumption habits of the local
population. In addition, it was found (Section 6.3) that the volume of domestic water used
(including drinking water) was insignificant when compared to agricultural water usage. Thus
other than having a common basis of being based on the habits and characteristics of the local
population, the water use estimate derived are independent of the effort defining the critical

group.

2. QUALITY ASSURANCE

This analysis was prepared in accordance with the Civilian Radioactive Waste Management
System (CRWMS) Management and Operating Contractor (M&O) Quality Assurance (QA)
program. The information provided in this analysis will be used for evaluating the post-closure
performance of the Monitored Geologic Repository (MGR) waste package and engineered
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barrier segment. The Performance Assessment Operations (PAO) responsible manager has
evaluated the technical document development activity in accordance with QAP-2-0 (Rev 5),
Conduct of Activities. The QAP-2-0 activity evaluation (CRWMS M&O 1999a) has determined
that the preparation and review of this technical document is subject to Quality Assurance
Requirements and Description (DOE 2000) requirements. The effort reported in this AMR was
conducted and documented in accordance with AP-3.10Q (Rev 1/ICN 1), Analyses and Models.
The initial planning was conducted under AP-3.10Q (Rev 0). A work plan was developed,
issued, and utilized in the preparation of this document (CRWMS M&O 1999b). Since the
analysis does not involve any field activity, there is no determination of importance evaluation
developed in accordance with NLP-2-0 (Rev 5), Determination of Importance Evaluations.
There are no permanent items addressed in this AMR, so it is not subject to QAP-2-3 (Rev 10)
Classification of Permanent Items.

3. COMPUTER SOFTWARE AND MODEL USAGE

No models were used or developed in this analysis. The only software used was an industry
standard spreadsheet (Microsoft Excel). This spreadsheet was used as an aid in calculation; no
routine, macros, or other application were developed or used. Use of this software in this
manner is excepted from the requirements in AP-S1.1Q, Software Management.

4. INPUTS

Inputs to the analysis reported here consist of data from the federal government, the State of
Nevada, and the CRWMS M&O. Criteria were obtained from the guidance from the DOE (Dyer
1999), and the Federal Register carrying the proposed rule, 10 CFR Part 63, issued for public
comment by the NRC (64 FR 8640).

4.1 DATA AND PARAMETERS

The data used in this analysis are discussed in the following subsections. To comply with the
DOE guidance (Dyer 1999) at Sec. 115 (b)(2) the most recent data available at the initiation of
this effort was used throughout the analysis.

4.1.1 Groundwater Usage

Groundwater usage for Amargosa Valley in 1997 was taken from data published by the State of
Nevada (1997). This report is presented in Attachment II'. In the detailed listing in the
Attachment, each entry was given a sequential identification number (1 to 132). This number
allowed easy cross-referencing during the analysis and helped ensure all data had been entered.
These data have been designated accepted data with AMOPE concurrence: OPE:ERC-2085.

' Review of the State Water Usage data indicated that the maximum annual irrigation rate assumed used is 5
acre-feet per acre. Any systematic error in this value will propagate through all analyses reported in this AMR. The
annual irrigation rate estimated in CRWMS M&O 2000 (Table 3 p. 19) for alfalfa, growing in Amargosa Valley, is
more than 7.5 acre-feet per acre. Thus, it can be stated that any systematic error from use of the State published
values will be conservative.
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4.1.2 Domestic Water Usage

Additional information on domestic water usage was obtained form “Nevada State Water Plan
Part 2 — Water Use and Forecasts March 1999, Nevada Division of Water Planning, Department

of Conservation and Natural Resources.” (State of Nevada 1999, Fig. 5-7).

Specifically the

value of 208 gallons per day per person was used from Fig. 5-7 under the entry for Nye County
(NY) with a caption of “Domestic Self Supplied Water Use/Person 1995 Self Supplied Domestic
Use per Person.” This existing datum was used in a confirmatory role and as such was not

considered an accepted datum or a qualified datum.

4.1.3 Demographics

4.1.3.1 Detailed Demographics 1990

Data defining the population in Amargosa Valley were taken from the 1990 Census (Bureau of
the Census 1990). These data are accepted data with AMOPE concurrence: OPE:ERC-2084. A
compilation of raw census data that was used in this work is reproduced in Attachment III. Of

these data, the items identified in following sub-sections were used.

4.1.3.1.1 Totals

The relevant totals form the census data are provided in Table 1

Table 1. Total Number of People and Households In Amargosa Valley from 1990 Census

Persons

Households

724

236

4.1.3.1.2 Age Distribution

The age distribution from the census data on Amargosa Valley is reproduced in Table 2.
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Table 2. Amargosa Valley Population Age Distribution from the 1990 Census

Age Population
Under 1 year 8
1 & 2 years 26
3 & 4 years 9
5 years 9
6 years 0
7 to 9 years 34
10 & 11 years 48
12 & 13 years 48
14 years 26
15 years 27
16 years 9
17 years 18
18 years 0
19 years 27
20 years 27
21 years 0
22 to 24 years 0
25 to 29 years 43
30 to 34 years 62
35 to 39 years 84
40 to 44 years 43
45 to 49 years 81
50 to 54 years 60
55 to 59 years 27
60 & 61 years 0
62 to 64 years 0
65 to 69 years 0
70 to 74 years 0
75 to 79 years 8
80 to 84 years 0
85 years and over 0
Total 724

4.1.3.1.3 Household size distribution

The household size distribution presented in the 1990 census is reproduced in Table 3.
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Table 3. Distribution of Household Size in Amargosa Valley from the 1990 Census

Number of Households with the
Defined Number of Persons

39
79
27
48
16
18
7 or more 9

Persons in household

[> 20 (&2 1 S OV I 1 \O I P

4.1.3.2 Demographics in 1997

As discussed later in section 4.2.2.2, the primary intent of this AMR was to derive annual ground
water usage based on a hypothetical farming community comprising of about 15 to 25 farms.
However, as further discussed in 4.2.2.1, the hypothetical farming community has approximately
100 residents. The data available to derive water usage estimates can support estimates based on
either the number of farms or the number of residents. The primary model is based on farms
while the alternative model is based on the number of people (and the number of residences in
which they live). The alternative model requires additional input available in the 1990 census.
To use the data, the numbers applicable to 1990 have to be scaled to 1997 to accommodate the
growth in population of the Amargosa Valley. To scale the 1990 census data to the year for
which the most recent water usage data were available (1997), the demographic data applicable
to 1997 were taken from Table 2.4.2 (on p. 20) of the "Biosphere" Food Consumption Survey
summary Findings and Technical Documentation (CRWMS M&O 1997). These existing data
were used to evaluate alternative models. The models using these data were not used in the
findings recommended for use in TSPA-SR.

The data presented in the cited table that were used in this analysis were as shown in Table 4.

Table 4. Data from the 1997 Survey used to Scale 1990 Census Data to be Applicable to the 1997 Water

Usage Data

Parameter Number
Estimated Number of Households in Amargosa Valley 452
Estimated Number of Resident Adults in Amargosa Valley 893

4.1.4 Land Location

In section 5.4.2 (Water Usage and Active Farms) the location of land associated with water
withdrawal permits are given by Range, Township, Section. Rather than attempt to explain the
details of this time proven system of land identification, the reader is referred to the sources used
by the author. These sources are “Death Valley Junction California-Nevada” (36116-A1-TM-
100) (USGS 1993a) and Beatty Nevada-California (36116-E1-TM —100) (USGS 1993b), where
both publications are 1:100000-scale metric topographic maps. When consulting these
references, the following facts should be remembered.
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Range, Township, and Section (R, T, & S) are defined by the State. For Nevada, the R, T, & S
designators within Amargosa Valley terminate at the boundary with California.

R & T, being based on a rectilinear grid, are designed for a flat earth. The finite diameter of the
earth demands that the ideal rectangular grid must become distorted to fit reality.

Agricultural usage of water is limited to the Nevada portion of the land shown on these maps.
However, the NV-CA border does intersect some Sections where farming activities are
conducted.

4.2 CRITERIA

4.2.1 Overview

The U.S. Nuclear Regulatory Commission’s (NRC’s) Total System Performance Assessment and
Integration (TSPA&I) Issue Resolution Status Report (IRSR) (NRC 1998) establishes generic
technical acceptance criteria. These criteria are considered by the NRC staff to be essential to a
defensible, transparent, and comprehensive assessment methodology for the repository system.
These regulatory acceptance criteria address five fundamental elements of the DOE TSPA model
for the Yucca Mountain site, namely:

1. Data and model justification (focusing on sufficiency of data to support the
conceptual basis of the process model and abstractions)

2. Data uncertainty and verification (focusing on technical basis for bounding
assumptions and statistical representations of uncertainties and parameter
variabilities)

3. Model uncertainty (focusing on alternative conceptual models consistent with
available site data)

4. Model verification (focusing on testing of model abstractions using detailed process-
level models and empirical observations)

5. Integration (focusing on appropriate and consistent coupling of model abstractions).

Relevant to the topic of this AMR, elements (1) through (4) of the acceptance criteria are
addressed herein. Element (5) of the NRC acceptance criteria, which strictly applies to the
completed synthesis of process-level models and abstractions, will be addressed separately in the
TSPA-SR.

This AMR was prepared to comply with the above NRC TSPA&I acceptance criteria. The water
usage analysis is considered a part of the Biosphere effort to be reported in the Biosphere PMR.
By the criteria discussed below in 4.2.2, this effort, like other biosphere AMRs uses the
characteristics of the present day population in Amargosa Valley to generate results to be used in
TSPA-SR. However, this effort is divorced (i.e., no common predecessor AMR) from the other
Biosphere AMRs that are structured to develop the Biosphere Dose Conversion Factors
(BDCFs). Initially it was thought that there would be a common tie with the critical group
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through drinking/domestic water use. However, as is concluded in section 6.3, the total domestic
water used by the hypothetical farming community is a small fraction of the total water used. In
arriving at total water use, this domestic component is conservatively ignored.

4.2.2 Regulatory Details

At present, there is no legal definition of the criteria to be place on the disposal of high level
waste in a proposed geologic repository at Yucca Mountain, Nevada. When, after due process,
Title 10 CFR Part 63 is enacted, the legal requirements will be incorporated into the Monitored
Geologic Repository Requirements Document and will become the criteria on which the
predicted performance f the repository will be gauged. Until this occurs there are no criteria. To
allow progress to be made on this Water Usage AMR, the DOE Memorandum (Dyer 1999,
section 115) and the proposed 10 CFR Part 63 (63.115) will be used as surrogate criteria.

This AMR complies with the DOE interim guidance (Dyer 1999) and the specified
Subparts/Sections of the proposed NRC high-level waste rule, 10 CFR Part 63 (64 FR 8640). In
particular details given in Section 115 “Characteristics of the Reference Biosphere and Critical
Group” and further discussed in the Supplemental Information VI, “Reference Biosphere and
Critical Group for Yucca Mountain,” are applicable to this analysis. These criteria are more
fully discussed below.

4.2.2.1 DOE Guidance

4.2.2.1.1 Section 115

Section 115 of the draft of the interim guidance provided by DOE (Dyer 1999) provides the
“Characteristics of the Reference Biosphere and Critical Group.” The applicable parts of this
section are given below”.

Sec. 115 Required characteristics of the reference biosphere and critical group.

(a) Reference biosphere. (1) Features, events, and processes that describe the reference
biosphere shall be consistent with present knowledge of the conditions in the region
surrounding the Yucca Mountain site.

(b) Critical Group. (1) The critical group shall reside within a farming community located
approximately 20 km south from the underground facility (in the general location of
U.S. Route 373, near Lathrop Well, Nevada).

(2) The behaviors and characteristics of the farming community shall be consistent with
current conditions of the region surrounding the Yucca Mountain site. Changes over time in

? The sections of the interim guidance used in this AMR (Dyer 1999) are identical to those given by the NRC
(64 FR 8640)
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the behaviors and characteristics of the critical group including, but not limited to, land use,
lifestyle, diet, human physiology, or metabolics, shall not be considered.

(3) The critical group resides within a farming community consisting of approximately 100
individuals, and exhibits behaviors or characteristics that will result in the highest expected
annual doses.

4.2.2.1.2 Section 114

At paragraph (b), this section specifies that the TSPA analysis shall, “Account for uncertainties
and variabilities in parameter values and provide the technical basis for parameter ranges,
probability distributions, or bounding values used in the performance assessment.”

Furthermore paragraph (c) states that alternative conceptual models of features and processes
that are consistent with available data .... shall be considered.

4.2.2.2 Supplementary Information to Part 63

In section VI (Reference Biosphere and Critical Group for Yucca Mountain) of the
Supplementary Information (64 FR 8640 p. 8645-6), the NRC provide their rationale behind the
biosphere portion of proposed regulations for Yucca Mountain. In the discussion, NRC states
that, “It is reasonable to assume that a farming community of sufficient size (as opposed to a few
isolated farms) would be needed to supply the range of locally grown food that is currently
consumed in the Yucca Mountain region. Such a farming community of up to 100 individuals,
residing on approximately 15 to 25 farm, is consistent with current conditions of the region
(substantially more farms would increase water demand and further decease radionuclide
concentration in pumped water; substantially fewer farms would restrict the availability of
locally produced foods relative to the regional average). ........ The Commission considers it
desirable to constrain the determination of the contamination levels of locally produced foods
because it is not possible to precisely determine concentrations in ground water at specific
locations or to avoid speculation regarding individual farms and water withdrawal practices.
The concentrations of radionuclides in the water used by a larger farming community, by
contrast, can be determined by dividing the annual release of radionuclides to the location of the
farming community by the annual water demands of the farming community. For a community
of sufficient size, it can be assumed that water demand is large enough to “capture” the entirety
of the contaminated plume.”

4.3 CODES AND STANDARDS

No codes or standards apply to this analysis.
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S. ASSUMPTIONS
5.1 CONSERVATISM

If a radionuclide reaches the location of the DOE’s (and NRC’s) hypothetical farming
community, the predicted dose to the specified receptor (the average member of the critical
group) is proportional to the radionuclide concentration in water withdrawn from wells. The
predicted concentration of radionuclides in the water is itself inversely proportional the annual
volume of water withdrawn. It is assumed that in the absence of accepted or qualified data
needed to support a more refined approximation it is acceptable to use a simple approximation
that is demonstrably conservative. In the case of this analysis, a conservative approximation is
one that reduces annual water usage and thereby increases annual dose to the receptor. This
assumption of conservatism is used to justify ignoring the small domestic use of water in
estimating total water use. In addition, conservatism was a factor in recommending the use of
“unconsolidated farms” as the basis for agricultural water usage.

5.2 PLUME CAPTURE

As directed by the DOE and NRC and repeated in section 4.2.2.1, it is assumed, for the
hypothetical farming community of 100 people located near Lathrop Wells, that water demand is
sufficiently large to “capture” the entirety of the contaminated plume. No TBV is required as
this assumption was made at the behest of the regulator. This assumption provides a basis and
justification the work presented in this report. Any alternative and more detailed approach
would be subject to both much uncertainty and speculation.

5.3 DEMOGRAPHICS

5.3.1 Changes over time

Accepted data used in this report are from (a) the 1990 census (section 4.1.3.1) and (b) the State
published 1997 groundwater usage data for Amargosa Valley (section 4.1.1). Those analyses
based upon the number of residences (sections 6.2.1.2 & 6.2.1.3.3) assumed that the average
number of persons resident in a household did not change between 1990 and 1997 despite a large
population increase in the region. The number of households was 236 in 1990 and this increased
to an estimated 452 households in 1997. This information was used to evaluate alternative
models. These alternative models were not used in assessing the water usage for TSPA-SR.
Therefore, TBVs are not required.

5.3.2 Characteristics of the Farming Community

The interim guidance from DOE (Dyer 1999. Sec. 115(b)(3)) and the proposed rule for the
repository at Yucca Mountain (64 FR 8640, 63.115(b)(3)), provide the scenario on which water
usage is to be based. The scenario is that, the farming community is defined as consisting of
approximately 100 individuals. In addition, at 115(b)(2) defines the critical group as residing in
a farming community with behaviors and characteristics consistent with the current conditions
surrounding the Yucca Mountain site. Thus if Amargosa Valley is considered to be a farming
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community, it would be a simple matter to derive the annual water usage of the hypothetical
farming community from the data available for the Amargosa Valley community.

A review of the 1990 census data (given in Attachment III) indicated that only a small fraction of
the community of Amargosa Valley were employed in farming activities. The data show that
(item “Persons”) there were 724 persons residing in 236 households (item “Households”) in
Amargosa Valley in 1990. Of these, only nine people were classed as being 16 years or older
and employed in “Agriculture, forestry, and fisheries,” (item “Industry”). Under item “Farm self-
employed income in 19897 nine households were determined to have farm self-employed
income.

It can be shown that the Amargosa Valley in 1990 had only a small fraction of its residents
employed in farming. If each self-employed household is assumed to have two agricultural
workers, then about 27 people were employed on the land. This means that only about 3.7% of
the population were engaged in farming in the 1989/90 time frame.

A scenario based upon the above interpretation is evaluated in the AMR. However, the small
fraction of the population in Amargosa Valley engaged in farming suggest that using the existing
community as a surrogate for the farming community is not the intent of the proposed rule.

In section VI (Reference Biosphere and Critical Group for Yucca Mountain) of the
Supplementary Information® (64 FR 8640. p. 8646) the following statement is made. “Such a
farming community of up to 100 individuals, residing on approximately 15 to 25 farms, is
consistent with current conditions of the region (substantially more farms ....)”". This indicates
that the proposed farming community should be based on the existing farms in the areas (and not
on the total population). It is assumed that this interpretation is correct.

To generate estimates of annual water usage requires the assumption that the data generated in
Amargosa Valley (by both the Census and the DOE Survey) can be used to derive the parameters
needed to characterize the proposed hypothetical farming community. This assumption does not
need a TBV as the statement by DOE (Dyer 1999) at Sec. 115(b)(2), reproduced above in section
4.2.2.1.1, directs that this assumption be made.

5.4 FARMS

5.4.1 Farms and Inhabitants

As discussed in 5.4.1 there are two possible interpretations of the intent of the interim guidance
(Dyer 1999) and the Supplementary Information to the proposed rule (64 FR 8640). Both
interpretations (100 individuals or 15 to 25 farms) are used in Section 6 to derive annual water
usage. Both analyses are included to allow the impact of both interpretations to be evaluated.
The recommendation of water usage in this AMR is based on the assumption that the
Supplementary Information (64 FR 8640. p. 8646) directs the assessment to be made using a
hypothetical farming community of about 15 to 25 farms.

* This information is not contained in the interim guidance from the DOE (Dyer 1999).
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5.4.2 Water Usage and Active Farms

With the available data, it was apparent that there were several possible ways of using the data to
derive total water usage. Each approach had its own assumption(s). To demonstrate that
alternative approaches had been investigated, the more obvious ones are discussed below.
Whether of not the particular approach was used to derive water usage, the assumptions
associated with the approach are discussed.

5.4.2.1 Review of Raw Water Usage Data

A review of the Groundwater Usage Data presented in Attachment II and discussed in 4.1.1
yields some interesting and potentially relevant facts. The first is that many parcels of land with
water rights showed zero water usage in 1997. Several other owners are reported to be irrigating
only a small fraction® of their land. By virtue of being allocated water rights, these areas should
have been in agricultural production, at some time in the past. A potential approach to determine
water usage for the “farming community” would be to consider all land in Amargosa Valley that
has allocated irrigation water rights. This approach was considered speculative (irrigation rate
and fraction of land under cultivation) and not consistent with current conditions. Thus, this
approach was not used. Had the assumption been employed, it would have used farms with all
land under production at a given time. This would yield a result that would not be conservative
with regard to present day conditions (i.e., water usage would be over-estimated). The analyses
undertaken were based on actual groundwater usage in Amargosa Valley as reported by the State
for 1997.

5.4.2.2 Minimum Viable Farm Size

As stated in 4.2.2.1.1, the dose receptor (average member of the critical group) shall reside
within a farming community at a specified location. In addition, the behaviors and
characteristics of the farming community have to be consistent with current conditions of the
region surrounding the Yucca Mountain site. Furthermore, changes over time (in particular of
land use) shall not be considered.

In the course of doing this work, the intent of the above was given some thought as to whether
there should there be a minimum size (of land under cultivation) attributed to a “farm” within the
farming community. To answer this question would require many years of historical water usage
data to determine the changes over time of farming intensity in the region. Such an approach
would appear to be at variance with the NRC’s requirement that changes over time are not be
considered. The present author is of the opinion that the NRC’s intent was to avoid speculation
on changes in the future after permanent closure. This is based on the logic that until a license is
granted the “clock”™ has not started in terms of regulatory compliance.

The current agri-business in Amargosa Valley is based on dairy farming. Cows and in particular
cow food (growing alfalfa) are the present drivers in water use. Ironically, this farming niche

* Large area users tend to grow alfalfa using a center spigot which on a rectangular land ownership grid is only about
78% efficient.
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carved out in rural Nevada to supply milk to California is based more on ancillary factors (such
as permits, state regulations, tax considerations) rather than on agricultural conditions and
climate beneficial to bovine well being. As the political and business climates could change
rapidly and could have severe repercussions on the present local farming community, it was
considered unwise to only consider the larger farms which may not be present at the time of site
recommendation or license application (construction, receipt of waste, or closure).

In an initial and unreported scoping analysis, the evaluation was performed as a function of “cutl’
off” size (i.e., irrigated acres) for farms. While this exercise was interesting, it did indicate that
any numerical limit for such a cut-off, without further study on the historical economic viability
of farms in the area, would be arbitrary and not conservative. Intuitively, it can be seen that
ignoring “small farms” and estimating average farm usage from data on only “large farms”
would lead to a systematic bias toward high volume usage.

In light of the above logic and to avoid any accusation of bias, it was decided to embrace the
conservative concept that all irrigation water users of record in 1997 were indeed farms. All
these farms would be used to estimate water usage by the hypothetical farming community. This
assumption was used in Sections 6 and 7.

5.4.2.3 The Conservative Approach of One Water Permit - One Farm

The accepted data identified in section 4.1.1 provides water usage listed by Permit and/or
Certificate number. The data are tabulated sequentially by these numbers. In cases where the
“Owner of Record” has multiple permits or certificates for a place of use (given by Range,
Township, Section, 3, 3), these other permits or certificates are also defined. For this approach
the assumption is made that each of the entries in the water usage report comprise a single
farming unit. This is justified by virtue of the land in question being a single piece of real estate
owned by one person. This assumption was used in Sections 6 and 7.

5.4.2.4 Potential Farms — Adjacent Lands with a Single Owner

When all the water usage data are reviewed (especially when sorted by “Owner of Record”), it is
apparent that there are cases where one person (or group) owns other lands with the attendant
water rights. Moreover, when reviewed more carefully (by range, township, section as
mentioned in 4.1.4 some of these multiple areas owned by a single person are geographically
adjacent. Thus, it could be claimed that in such cases, a single farming unit may be the
consolidation of two or more land areas each with their own water permit(s). Such a
consolidation would reduce the number of farming units as simply defined in 5.4.2.1. This act
would increase the annual water usage by the “average farm” (same volume of water shared by
fewer farms). In turn, this act of consolidation of the farmed areas would have the non-
conservative affect of increasing the total water usage by the specified number of farms in the
hypothetical community. To avoid the non-conservatism inherent in this approach, consolidation
is only considered as a supportive analysis to demonstrate to the reader the impact of this
approach on water usage. For this analysis, it is assumed that adjacent and used lands owned by
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the same entity comprise a farm on which the water consumption per farm will be established.
This assumption of farm consolidation was used in sections 6.2.1.3 et seq.

6. ANALYSIS/MODEL

Whenever there are sufficient data to justify a statistical analysis to allow upper and lower limits
to be derived on estimated parameters this is done. This mandated requirement (Dyer 1999,
Sec. 114) was discussed in 4.2.2.1.2.

6.1 DEMOGRAPHIC DATA

Before looking at any water usage, some analyses are required on demographic data. To

consolidate the demographic data in one location the base data from 4.1.3 are repeated here in
Table 5.

Table 5. Demographic Data for the Amargosa Valley from the 1990 Census and the 1997 Survey that
were used in at least some of the Analyses in this Report

1990 Census 1997 Survey
Persons 724 Adults 893
Households 236 Households 452

6.1.1 Age Distribution

The age distribution from the 1990 census and presented in 4.1.3.1.2 was imported into an Excel
spreadsheet. The “SUM” function was used to calculate the number of residents of age 17 years
and below in addition to those of age 18 years and above. A printout of this spreadsheet in
reproduced in Attachment IV. An electronic read-only copy of the spreadsheet is attached to
report.

The results of this calculation was that there were 462 person of age 18 years or older (i.e.,
adults) resident in the Amargosa Valley in 1990. Using the total population data given in 6.1,
shows that adults make up 63.8% of the population.

6.1.2 Household Size Distribution

The data giving the distribution of household size (number of residents) from the 1990 census
and given in 4.1.3.1.3 were imported into an Excel spreadsheet. An additional column was
inserted to accept the total number of people in that size of household. For each row this number
was generated by taking the product of the number in the column showing the “Number of
Persons in the Household” and the column giving the “number of people”. The columns giving
the “number of households” and the “number of people” were each summed. It should be noted
that the total population generated was slightly less (by 3) that the actual total given in 6.1. A
correction could have been applied for this rounding error that arose by virtue of the last row
being inclusive of the group with seven or more persons. Because the error is small (of the order
of 0.4%, i.e., about three in 720) this correction was not applied. An additional justification for
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not making the correction was that in the final step of the analysis an uncertainty value was to be
determined which put the small correction in perspective. The average number of persons in a
household was then determined by dividing the total number of households into the total number
of people. The average number of person in a household in 1990 was 3.06.

The next step was to calculate the standard deviation (s) of this household size distribution. This
was performed in the spreadsheet using the following standard equation. A printout of the
spreadsheet is shown give in Attachment IV. An electronic read-only copy of the spreadsheet is
attached to report.

SS = Z n(x)(x-x)° (Bulmer M. G. p. 57)

s = 55 (Bulmer M. G. p. 130)
(n—=1)

where SS = the Sum of Squares
n = the number of times there are x people in a household
x = the average number people in a household

The ith entry in this equation SS in shown in the appropriate row in the column titled “Square of
Difference.” These squares were summed on the row titled “Totals.” Under the label SD is
given the standard deviation (s) by taking the square root of the sum of squares divided by (n-1)
[i.e., 235]. The standard deviation of the number of people in Amargosa Valley households for
1990 was 1.67.

6.1.3 Number of Households (Farms) in the Farming Community

The DOE (Dyer 1999, Section 115) specified that the farming community should contain
approximately 100 individuals (see 4.2.2.1.1). For the analysis in this section the number of
people will be taken to be exactly 100. Using the estimate for the average number of people in
Amargosa Valley household obtained in 6.1.2 of 3.06, then the expected number of households
containing 100 people is 32.73. The Central Limits Theorem (Bulmer M. G. p. 115 et seq.) tells
us that if n samples are drawn for a well behaved (i.e., moments are finite) distribution with an
estimated mean of X and an estimated standard deviation of s, then the sum of the n samples

will be approximately normal with a mean of »x and a standard deviation of sy/n. This
assumption of normallity will break down only if # is small or if the underlying distribution is
highly abnormal (Bulmer M. G. p. 120). The estimate of households arrived at above of 32.73 is
sufficient large to provide a reasonable basis for an uncertainty analysis. As the distribution of
the sum of 32.73 random samples is approximately normal, the 95% confidence interval can be
estimated as being 1.96 times the expected standard deviation. The expected standard deviation
of the population distribution is 9.53, so the 95% confidence interval is 18.68 above and below
the mean of 100. With an average of 3.06 persons per household, the corresponding uncertainty
in the number of households containing 100 people is therefore 6.12. So 100 people can be
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expected to reside in somewhere between 26.62 and 38.85 households. These calculations are
given in both the hard and soft copy of the spreadsheet.

This estimate may seem at variance with 15 to 25 farms discussed in 4.2.2.2. However, the
distribution of households and farms present in Amargosa Valley could readily accommodate 20
farms with between 7 and 18 additional non-farm residences. Therefore, the values of farms and
people used by NRC (64FR 8640, p.8645-6) appear to be reasonable.

6.2 AGRICULURAL WATER USAGE

6.2.1 Determination of Water Usage by Unit (Farm/Residence)

As discussed in 4.2.2.2 and 4.2.2.1 and in 6.1 water usage can be determined by considering
either Farms or population. As required by the regulations and discussed in 4.2.2.1.2, both
interpretations will be evaluated.

6.2.1.1 Water Usage Based on Individual Active Permits

The conservative assumption discussed in 5.4.2.3, that each active water usage permit represents
a farming unit as prescribed by NRC and discussed 4.2.2.2 is addressed in this section. The
“Water Usage” sheet of the spreadsheet contains the numerical calculation described below. The
results of each major step of the calculation are reproduced in Table 6.

6.2.1.1.1 Data Sorting

The groundwater usage data for Amargosa Valley discussed in section 4.1.1 and presented in
Attachment II, were entered into a spreadsheet. These data from the spreadsheet are given in
Attachment V. The second column of this spreadsheet was used to flag any mention in the
original data that the usage was associated with a dairy. This was done for two reasons. First,
some dairy use had been categorized as commercial (feed water for cattle is not irrigation water
and is thus not categorized as “irrigation”). Second, the same data would be used in the later
analysis where “farms” were consolidated and it was convenient to flag dairies to aid the process.
An electronic copy of this spreadsheet is supplied with this report. The “raw data” as published
by the State is on the first sheet (titled “Raw Data”) of the spreadsheet. Where the “owner of
record” was not identified, the character “?”” was used.

All the data were copied onto the second sheet (Labeled “By Cat” as an abbreviation for “By
Category”) of the spreadsheet. The following actions were taken.

a) The data were sorted by the water usage column to separate out those entries not using
water.

b) A new column (J) was used for the entry of 1, 0, or —1, depending on an evaluation of the
water usage. The groups used were: (1) agricultural, (0) for infrastructure in the region
(e.g., post office, hotels, laundromats, commercial properties, trailers, etc.), and (-1) for
mining or other activities (wildlife refuge).
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c)

d)

The data were sorted by this “use” identifier. Blank rows were introduced to enhance
readability.

The data in the agricultural category were then sorted by (1) the column containing the
“D” for dairy identifier and (2) by “owner of record” (i.e., alphabetic). (Scanning this list
it can be seen that there are several cases where the same “owner of record” owns and
uses land within the same section or on adjacent sections. This is rationale for
considering consolidation as an alternative approach for determining water usage.)

The data from the active farms block of data (i.e., those with the use identifier of 1) were
copied onto a new sheet “Water Usage.” A new column (A) was inserted and used to
number each entry sequentially starting at 1.

Unnecessary columns were deleted, leaving only the columns of entry number, “Owner
of Record”, “Irrigated Acres”, and water usage “Ac*Ft.”

6.2.1.1.2 Approach for Determining Agricultural Water Usage

The approach, which is also used to evaluate the other approximations, is given below. The
basis for step (f) is the Central Limits Theorem that was discussed in 6.1.3. If the true mean of
the water usage distribution isp, then we would expect the distribution of multiple

measurements of X to be approximately normal with mean [ and a standard deviation of

S

7n

Therefore, the 95% confidence interval for ¢ would be approximately x +1.96s/ Jn.

(a) A confidence level is defined. For the purpose of all analyses presented here the

confidence level was set to a value of 95%. In the spreadsheet the confidence level was a
user definable variable to allow sensitivity studies to be undertaken as and when
necessary.

(b) From the confidence level value, the Excel function “NORMSINV” was used to define

appropriate multiplier (this is the usual 1.96 for the 95% level).

(c) The number of active farms were determined by using the Excel “COUNT” function.

(d) The average annual water usage by the active farms was determined by using the Excel

function “AVERAGE”.

(e) The standard deviation of the average annual water usage by the active farms was

determined by using the Excel function “STDEV”.

(f) The statistical uncertainty (to the confidence level defined in (a)) was determined by

taking the product of (1) the multiplier defined in (b) and (2) the standard deviation
derived in (e), and dividing this number by (3) the square root of the number of active
farms as determined in (c).
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(g) The upper and lower limits to the average annual water usage was determined by adding

and subtracting the uncertainty value determined in (f) to/from the measured mean values
from (d).

6.2.1.1.3 Result of the Calculation

The results of the above steps for the 95% confidence interval are given in Table 6.

Table 6. Estimates of Annual Water Usage per Farm based on 1997 Active Water Permits

Parameter Value Unit

Confidence Level (CL). 0.95

1- CL 0.05

CL Factor from Normal Distribution 1.96
Number of Farming Units 112 "farms"
Mean Water Usage 96.92 ac-ft/yr
Standard Deviation (S. D.) of Water Usage 203.95 ac-ft/yr
Uncertainty in Mean Water Usage 37.77 ac-ft/yr
Upper Limit on Mean Water Usage 134.69 ac-ft/yr
Expected Water Usage 96.92 ac-ft/yr
Lower Limit on Mean Water Usage 59.15 ac-ft/yr

The upper and lower limits for average water usage (given in Table 7) in conjunction with the
specified number of farms (as given in 4.2.2.2) will be used section 7 to generate the limits for
total annual water usage by the hypothetical farming community.

6.2.1.2 Water Usage Based on the Total Number of Residences

The methodology given in 6.2.1.1.1 was used to calculate the mean as well as the upper and
lower bounds on annual water usage by individual households. To facilitate this without having
to generate a new spreadsheet required adding the appropriate number of additional households
so that of the total was equal to that reported in 4.1.3.2 (i.e., 452). Each of these additional
households (from number 64 to 452) was assigned zero water usage (domestic usage is to be
factored in later). The “Water Usage” sheet of the spreadsheet contains the steps performed.
Each step of the calculation is reproduced in Table 7.
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Table 7. Estimates of Annual Water Usage per Household based on 1997 Active Water Permits

Parameter Value Unit

Confidence Level (CL). 0.95

1- CL 0.05

CL Factor from Normal Distribution 1.96

Number of Residences 452
Mean Water Usage 24.02 ac-ft/yr
Standard Deviation (S. D.) of Water Usage 109.51 ac-ft/yr
Uncertainty in Mean Water Usage 10.10 ac-ft/yr
Upper Limit on Mean Water Usage 34.11 ac-ft/yr
Expected Water Usage 24.02 ac-ft/yr
Lower Limit on Mean Water Usage 13.92 ac-ft/yr

The upper and lower limits for average water usage given in Table 7. These data in conjunction
with the specified number of residences (derived in 6.1.3 for the number of people defined in
4.2.2.1.1) could be used, if so desired, to generate the limits for annual water usage by the
hypothetical farming community.

6.2.1.3 Water Usage Based on Consolidated Farming Units

As discussed in 5.4.2.4, review of the Ground Water Pumpage Inventory data shows that there
are several instances of a single person owning and using two or more water allocations. Further
inspection shows that these agricultural areas are in general either overlapping (in terms of being
within the smallest area definable i.e., a 3 3 of a section) or in close proximity. This
observation raises the possibility that such single owner agricultural lands are single farming
units. If this were so, then the water consumption by the “farming community” defined by the
NRC and discussed in 4.2.2.1.1 should be based on the average annual water usage of these
larger consolidated units. This is not the preferred route because it is not demonstrably
conservative. In addition, it would necessitate multiple TBV on ownership and usage. Never the
less, this scenario was considered important as it provides insight into the impact of possible
alternative approaches for the future. The approach was evaluated but at this stage was not put
under QA program because of the many TBVs that would be necessitated.

6.2.1.3.1 Data Sorting

To evaluate water usage for this scenario the steps a) through d) described in 6.2.1 et seq. was
followed. The analysis continued as described below. A copy of this spreadsheet data is given
in Attachment VI.

e) The data from the active farms block of data (i.e., those with the use identifier of 1) were
copied onto a new sheet “Farms Sub-totals.”
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f) For each entry with a given name, the location (place of use) was checked to ensure that
it was a reasonable assumption to consider each water usage location as part of a single
farming unit. In the case of the “De Lee Trust” reference has to be made to the
topographic maps discussed in 4.1.4 as the “place of use” of the multiple entries were on
different sections, ranges and townships. The entries numbered 130 and 131 under the
generic term “dairy” were because of location considered a part of “Rockview Dairies.”
The “No Permit” unknown (“?”’) users 128 and 129 were considered a single user (both in
section 9 of R 49 T 17) and given designator “?1”, while “?” # 126 being in section 12
was considered independent (and designated ?2).

g) The Excel subtotal capability (under “Data, Subtotals ....”) was used to insert the
subtotals of “Owner of Record” at each change in “Owner of Record.” This is shown on
sheet “Farms Sub-totals.”

h) The whole of the sheet “Farms Sub-totals” were copied onto a new sheet “ID Totals.”

1) The Excel “Text” function “RIGHT” was used in column “K” to select the five leftmost
characters in the text in column D.

7)) The Excel “IF” statement was used in column “L” to insert a “1” if column “K”
contained the text “Total”, otherwise a “0” was inserted.

k) The result of these actions can be seen the sheet “ID Totals.”

1) The whole of sheet “ID Totals” was copied and pasted (using “Paste Special — Paste
Values”) onto a new sheet “Sort by Total.”

m) To separate the “TOTALS data” for the individual data all data was sorted by the Excel
sort function using column “L” descending as the sort criterion.

n) The result of these actions can be seen the sheet “Sort By Total.”
0) The “Rows” containing the Totals data were copied onto the sheet “Water Usage”
p) The data were sorted by annual water usage.
q) Each row was given an identification number corresponding to its position in the list.
r) Unnecessary columns were deleted, leaving only the columns of entry number, “Owner
of Record”, “Irrigated Acres”, and water usage “Ac*Ft.”
6.2.1.3.2 Water Usage Based on Consolidated Active Farms

The analysis for this evaluation follows that given in 6.2.1.1.1, and will not be repeated here.
The details are shown on sheet “Water Usage.”

The results of the above steps for the 95% confidence are given in Table 8.
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Table 8. Estimates of Annual Water Usage per Farm based on 1997 Active Water Permits with
Consolidation of Farms

Parameter Value Unit

Confidence Level (CL). 0.95

1- CL 0.05

CL Factor from Normal Distribution 1.96
Number of Farming Units 44 "farms"”
Mean Water Usage 246.7 ac-ft/yr
Standard Deviation (S. D.) of Water Usage 497.72 ac-ft/yr
Uncertainty in Mean Water Usage 147.07 ac-ft/yr
Upper Limit on Mean Water Usage 393.77 ac-ft/yr
Expected Water Usage 246.7 ac-ft/yr
Lower Limit on Mean Water Usage 99.63 ac-ft/yr

6.2.1.3.3 Water Usage Based on Consolidated Farms and the Total Number of Residences

The approach adopted exactly followed the steps given in 6.2.1.2. The calculations are shown on
sheet “Water Usage.” The results are given in Table 9

Each step of the calculation is reproduced in Table 9.

Table 9. Estimates of Annual Water Usage per Household based on 1997 Active Water Permits with
Consolidation of Farms

Parameter Value Unit

Confidence Level (CL). 0.95

1- CL 0.05

CL Factor from Normal Distribution 1.96

Number of Residences 452
Mean Water Usage 24.02 ac-ft/yr
Standard Deviation (S. D.) of Water Usage 170.23 ac-ft/yr
Uncertainty in Mean Water Usage 15.69 ac-ft/yr
Upper Limit on Mean Water Usage 39.71 ac-ft/yr
Expected Water Usage 24.02 ac-ft/yr
Lower Limit on Mean Water Usage 8.32 ac-ft/yr
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6.2.2 Agricultural Water Usage by the Community.

6.2.2.1 No Consolidation of Farming Units

The total predicted annual groundwater usage depends on whether the community is defined by
“farms” (15 to 25 from 4.2.2.2) or by the size of the community (approximately 100 people from
4.2.2.1.1). The upper and lower limits for these two approaches are provided in Table 10. Note
that the values shown in this table are based upon the expected number of units (farms or
residences) and not upon the estimated limits of these parameters. Further discussions on this
topic and the proposed sampling algorithm for use in the stochastic TSPA-SR code to include
these variations are presented in section 7 for the recommended way forward.

Table 10. Summary of Predicted Total Annual Agricultural Water Usage based on data with no
Consolidation of Farming Units

Basis Expected Lower Limit Expected Value Upper Limit
Number (acre-feet per year) | (acre-feet per year) |(acre-feet per year)
Population (100 people) 32.73 456 786 1116
Households
Farms 20 Farms 1183 1938 2694

6.2.2.2 With Consolidation of Farming Units

When the possibility of the consolidation of the farming units is considered the expected annual
agricultural water usage along with the associated lower and upper limits are given in Table 11.
As could readily be predicted, the expected value of water usage based on population is identical
for both the non-consolidated and consolidated case. (The total water usage is independent of
how the individual farming units are grouped.) It is not immediately obvious why the
uncertainty in usage for the consolidated case is larger than it was for the non-consolidated case.
This arises because with fewer, but larger, farming units the standard deviation increases while
the mean usage stays constant. Thus, there is a wider spread between the lower and upper limits.

Table 11. Summary of Predicted Total Annual Agricultural Water Usage based on data with
Consolidation of Farming Units

Basis Expected Number Lower Limit Expected Value Upper Limit

(acre-feet per year) | (acre-feet per year) | (acre-feet per year)

Population (100 people) 32.73 Households 272 786 1300

Farms 20 Farms 1993 4934 7875

6.3 DOMESTIC WATER USAGE

The groundwater usage data for the Amargosa Valley described in 4.1.1 indicates that domestic
use accounted for 366 acre-feet in 1997.
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6.3.1 Domestic Water Usage by Household

Using the estimated number of households of 452 (from 4.1.3.2), gives an estimate of annual
domestic water usage of 0.81 acre-feet per household. A review of the State Data on water usage
(see 4.1.1) indicates in the “Remarks” column that some water usage reported as used for
irrigation and “QM” (quasi-municipal) was used for domestic purposes. This could imply that
the usage categorized under “Domestic” may be an underestimate. Any such error would cause a
conservative bias to the data.

6.3.1.1 Alternative Calculation of Domestic Water Usage By Household

To provide a check on the household usage of 0.81 acre-feet per year per household, the
(existing) data identified in 4.1.2 can be used. For Nye County (within which Amargosa Valley
lies), this usage of self-supplied water is 208 gallons per day per person. According to data
identified in 4.1.3.2 there were 893 adults resident in the Amargosa Valley in 1997. Assuming
the age distribution (adults to total population fraction of 63.8% from 6.1.1) from the 1990
census data is valid in 1997, an estimate can be derived for domestic water use. This is done in
the following steps.

The 893 adults correspond to a total population of 1400 (i.e., 893 )0.638)

At 208 gallons per day per person this comes to 2.91x10° gallons per day or 1.06x10® gallon per
year (assuming 365.25 days per year).

As this usage is for 452 household, the annual household usage is 2.4x10° gallons.

As one million gallons is 3785 cubic meters, the household usage is 8.91x10* m’. (LaCamera et
al. 1995, p. iv.)

1233 m’ is one acre-foot, so the annual household usage is 0.72 acre-feet. (LaCamera et al. 1995,
p. iv.).

This estimate is in reasonable agreement with the value of 0.81 acre-feet per year derived from
the Amargosa Valley data. If credit for domestic water usage is taken as part of the total water
usage, then on the ground of being demonstrably conservative, it would be recommended that the
lesser of these estimates is used.

6.3.2 Domestic Water Usage per Person

As reported in section 6.3 there were 366 acre-feet of groundwater used in 1997. This quantity
of water was used by 1400 persons (6.3.1.1). Thus on average each person used 0.261 acre-feet
for the whole of 1997. Therefore, the community of approximately 100 people will use
approximately 26.1 acre-feet of groundwater per year.
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6.3.2.1 Alternative Calculation of Domestic Water Usage per Person

As given in 6.3.1.1, the average domestic use of self-supplied water is 208 gallons per day per
person.

At this rate, the annual usage is 7.597x10* gallons per year per person. Using the same steps as
in 6.3.1.1, the following statements can be made.

As one million gallons is 3785 cubic meters, the annual per person usage is 287.6 m’.
1233 m’ is one acre-foot, so the annual per person usage is 0.233 acre-feet.

So the community of 100 people are expected to use 23.3 acre-feet per year for domestic
purposes.

6.3.3 Domestic Water Usage Summary

From the above, a conservative estimate of domestic water usage for the farming community is
23 acre-feet per year. This total domestic usage is less than 10% of even the lowest lower limit
estimate for agricultural water usage. This domestic water usage is considered to be an
insignificant contributor to water usage.

7. CONCLUSIONS
7.1 SUMMARY

Four interpretations of the NRC’s directive on the water usage in the reference biosphere have
been evaluated. The four assessments were based on average water usage from non-
consolidation/consolidation of existing farms and total water usage calculated from farms and
populations. The evaluations led to differing results. No one result can be used in a
confirmatory manner to justify the other(s).

7.2 RECOMMENDATION

7.2.1 Approach

As discussed in 5.3.2, the 1990 census data indicates that fewer than 5% of the population
residing in Amargosa Valley have reported income from farming (these people are either self-
employed or wage earners). For this reason, it is recommended that the interpretation of DOE
and NRC’s “farming community” should be based on farms and not on residents (in 32.73
households).

On the issue of whether to consider the existing farms to be consolidated, it would be definitively
conservative to take each water permit as an independent farm. Using this estimate would
provide some isolation from the effects of unforeseen events that could almost instantly change
the character of the farming community in Amargosa Valley. That is if the large consolidated
water users (i.e., the present day dairies) were to be replaced with independent small holdings

ANL-NBS-MD-000006 REV 00 28 February 2000



Groundwater Usage by the Proposed Farming Community

under the constraints of current water allocations, the average water usage by local farms would
dramatically decrease. This would reflect in the total estimated water usage by the hypothetical
community to shift to the non-consolidated farms value. Furthermore, as large volume dairy
farming is relatively new to the area, a case could be argued that a true basis for the hypothetical
community should be the historical water usage in the area. This would be based on the reported
usage averaged over many years.

If, as was done in this evaluation, only a single year of data were to be considered then
consolidation of adjacent land with a common owner would seem logical. This approach does
increase significantly the estimated water usage by the hypothetical farming community.
However, to provide the Yucca Mountain repository with a fully defensible and conservative
position, this route of invoking consolidation cannot be recommended.

7.2.2 Recommended Annual Water Usage

As discussed in 4.2.2.1.1, the NRC in their discussion of the draft regulation specified, for the
reference biosphere, a farming community of up to 100 individuals, residing on approximately
15 to 25 farms. Thus, the range of possible water usage values is greater than those shown in
Table 10, which was constructed for 20 farms. To provide the reader with additional detail, the
annual (agricultural) water usage in given in Table 12 as a function of number of farms. Note
that credit for domestic usage has not been claimed as this would make only an insignificant
perturbation on the total value and would necessitate carrying a TBV.

Table 12. Total Estimated Annual Water Usage as a Function of Number of Farms

Number of Farms Lower Limit Expected Value Upper Limit
(acre-feet per year) | (acre-feet per year) | (acre-feet per year)
15 887 1454 2020
20 1183 1938 2694
25 1479 2423 3367

7.2.3 Integration into RIP

A simple approach to incorporate a stochastic sampling routine to account for uncertainties for
the annual water usage into RIP is presented here. This direct approach is thought preferable to
attempting to develop and justify an approximating statistical probability function that is already
available in the TSPA predictive code. The operations to be taken are as follows.

a) Select a random number (R;) distributed uniformly over the interval -1 and 1.

b) Determine the average annual agricultural water usage (A4) for this realization
(A =mean + R, Xuncertainty ) where mean and uncertainty are given in Table 6. This

value represents an estimate of water usage over the 95%ile confidence limit range of the
mean value.
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c) Select a random integer (R>) distributed uniformly from 15 to 25 representing the number
of farms for this realization.

d) Determine annual agricultural water usage (T) by taking the product of R, and A.
(T' =R, xA). This total value (T) will now reflect the independent stochastic nature of
both the individual farm water usage and the number of farms to be considered.

e) Convert T from acre-feet to m® to use in determining the average annual concentration of
radionuclides in the groundwater used in the biosphere dose calculations.

7.3 QA BASIS

The recommendations given in 7.2.3 for incorporating the analysis into the RIP code, accounts
for uncertainty of water usage in the Yucca Mountain region and for the specified community
size distribution. The numerical values recommended for RIP were derived from data
determined to be “accepted data” that was subject to analysis that was shown to be conservative.
Consequently, the recommended incorporation of water usage into RIP does not require any
verification.

As discussed in 6.2.1.3, there are alternative approaches for the analysis of the data. From an
interpretation of NRC’s intent, using the basis of “farms” is the better approach to the one based
on households. The alternative approach using “consolidated farms” is superficially reasonable.
This approach results in an increase in predicted water usage (over that recommended in 7.2.2
and 7.2.3) of a factor of about 2.5. However, this approach would require justifying the validity
of each consolidation. Although this basis for the consolidation may well be validated in the
near future with the water usage estimates being judged as Qualified Data (QA), there is an
attendant risk that conditions could change in the near future to the extent that the assumptions
(on consolidation) would be no longer valid. Such an eventuality would necessitate a rel!
evaluation of available water use data with the possibility of downward revision in projected
water usage.
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9. ATTACHMENTS
The attachments are listed as follows:
Attachment Title
L. Acronyms and Abbreviations

II. Ground Water Pumpage Inventory Amargosa Valley, No. 230, 1997
(State of Nevada 1997). Note in the list of individual water users, each
entry was given a sequential identification number for this work. This
number does not appear in the State data.

I1I. 1990 Census Data (Bureau of Census 1990)

IV. Spreadsheet -

(a) Analysis of Age Distribution from 1990 Census Data and

(b) Analysis of Household Size Distribution from 1990 Census Data
V. Spreadsheet - Analysis of Water Usage - Farms not Consolidated

VL Spreadsheet - Analysis of Water Usage - Farms Consolidated
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Ac Acre

Ac-Ft Acre Feet

AMOPE Assistant Manager Office of Project Execution
CA California

CFR Code of Federal Regulations

CRWMS Civilian Radioactive Waste Management System
DOE United States Department of Energy

FR Federal Register

Ft Feet (or foot)

M&O Management and Operating Contractor

MGR Mined Geologic Repository

NRC Nuclear Regulatory Commission

NV Nevada

NY Nye County, Nevada

PAO Performance Assessment Operations

QA Quality Assurance

TBD To be Determined

TBV To be Verified

TSPA Total System Performance Assessment
TSPA-SR Total System Performance Assessment-Site Recommendation
ANL-NBS-MD-000006 REV 00 ATTACHMENT I

ACRONYMS AND ABBREVIATIONS
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ATTACHMENT 11

GROUND WATER PUMPAGE INVENTORY
AMARGOSA VALLEY, No. 230
1997
(State of Nevada 1997)

ANL-NBS-MD-000006 REV 00 Attachment II February 2000
p. 1I-1


YMP M&O
p. II-1


Z-11 4 ‘00 ATYH 900000-AW-SAN-INY

MOL.19990329 L0141

GROUND WATER PUMPAGE INVENTORY

AMARGOSA VALLEY, NO. 230
1997

IRRIGATION

IRRIGATION (No Permits or Certificates)

AMERICAN BORATE
(639 Ac/Ft pumped from California side included in total)

INDUSTRIAL-MINERAL VENTURES

BARRICK BULL FROG

QUASI-MUNICIPAL AND COMMERCIAL

OTHER

DOMESTIC (INCLUDES NO. 13574)

9,349 Ac-Ft
1,105 Ac-Ft

666 Ac-Ft

251 Ac-Ft
1,589 Ac-Ft
576 Ac-Ft

0 Ac-Ft

366 Ac-Ft |

Total 1 3_,902 Ac-t
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GROUND WATER PUMPAGE INVENTORY
AMARGOSA VALLEY, NO. 230

FaGE 1

1997
NUMBER STATUS OWNER OF RECORD _PLACE OF USE ACRES ACRESIRR USED REMARKS
14 144 S T R ORDUTY ORUSE (ASF)
1. 13574 Cen. Heisler SE SE 9 12 46 3.20 DO 3.20
2. 14054  Cert. A. Beltles NE NE 12 17 48 16.7¢ 0.00
SE NE 8.70 0.00
TOTAL 25.40 0.00 0.00
14059  Cert. Floridia Corp. NW- SW 1 17 48 40.00 0.00
' 27813 Cerl. NE SwW 40.00 0.00
SW SW 31.40 0.00
SE SE 31,40 0.00
TOTAL 142.80 0.00 0.00
4. 14078  Cert. J. Guynes NE NE 15 16 48 39.40 0.00 0.00
5.1541Q0  Cert. Morris Delee Trust NW NE 25 16 48 40.00 0.00
NE NE 40.00 0.00
SW NE 40.00 0.00
SE NE 40.00 0.00
160.00 0.00 0.00
6. 15702  Cert. A. Scott SE NE 14 16 48 35.00 35.00 175.00  Pivot
L 15881  Cert Malthew & Fox NE NW 10 16 48 16.38 0.00
49947 SE Nw 40.00 0.00
TOTAL 56.38 0.00 0.C0
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GROUND WATER PUMPAGE INVENTORY

AMARGOSA VALLEY, NO. 230
1997

FAGE 2

NUMBER STATUS OWNER OF RECORD

PLACE OF USE

ACRES ACRESIRR USED REMARKS
1714 14 S T R ORDUTY ORUSE {AfF)
8. 15893 Cert. J. Owens NW NE & 23 16 48 40.00 31.25
NE NE 40.00 31.25
SW NE 40.00 31.25
SE NE 40.00 31.25
160.00 125.00 625.00
g 15929 Cert, Amargosa Farms NE Nw 9 17 49 40.00 30.00 llegal use in the NE SW &
17244 Cert. - NW Nw 40.¢0 30.00 NW sw
I SE NwW 40.00 40.00
~.SW NW 40.00 40.00
TOTAL 160.00 140.00 700.00
10 15929 Cert. Rockview Dairies *“NE NE 9 17 49 26.40 5.00
29649 Cert. ."/NW NE 35.00 15.00
i“NSE NE 31.40 7.00
SW NE 31.40 7.00
124.20 34.00 170.00
11.16047 Cert. H. Hughe NE Sw 9 16 49 4.00 £.00 0.00
12, 16178 Cert. C. Defir NE Nw 8 16 48 40.00 0.00 0.00  No meter or power
'
13. 16545 Cert. J. Burke NE NE 28 16 49 21.98 21.98 109.90  AnvilRanch
et VRS {L{,‘] 4 .'
K

PR
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GROUND WATER PUMPAGE INVENTORY

FAGE 3
AMARGOSA VALLEY, NO. 230
1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS

14 114 S T R ORDUTY ORUSE {AJF)
14.16562 Cert. E. Selbach NE NE 16 16 48 40.00 37.50
NW NE 40.00 0.00
SE NE 25.00 25.00

TOTAL 105.00 62.50. 312.50

15.1?137 Cerl. C.Barr NW NE 35 186 48 10.00 Q.00 0.00

16. 17348 Cert, Lisie Lowe NE NE 14 16 48 15.00 0.00 0.00 Wind break around Nordh
half of POU. Included
in domestic.

17. 17404 Cert. Morris Delee Trust NW SW 25 18 48 40.00 0.00
NE SW 40.00 0.00
SW SW 40.00 0.00
SE SwW 40.00 0.00

160.00 0.00 0.00
18. 17417 Cert. J. Overholser NE NE 17 16 48 8.02 0.00
NW NE 32.02 0.00
SE NE 1.00 0.00
SW NE 4.78 Q.00

' TOTAL 45.82 0.00

0.00
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19

20.

21.

22,

23.

GROUND WATER FUMPAGE INVENTORY

FAGE 4
AMARGOSA VALLEY, NO. 230
1997 _
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR  USED REMARKS
14 444 S T R ORDUTY ORUSE (AF)
. 17657 . Cert. L. Dansby NE NW 2.70 1.00 Domestic, lawn & fruit rees
6978 SW Nw 7.50 0.00 '
SE NW 20.00 0.00
TOTAL 30.20 1.00 4.00
/HC )
17657  Cenl. H. Jackson NW NW 15 16 48 500 0.00 0.00
7011 7D
17657  Cert. A. Cameron NW NW 15 16 48 %" 250 2.00 /" 8.00  3-mobile homes lawns, trees &
7022 ) windbreak
17694  Ceri. J & R Development SW NW 15 17 49 19.00 5.00 25.00  Grapes & Wind break
being irrigated
18222  Cert. Morris Delee NE NE 30 16 49 34.10 0.00
- Trust NW NE 33.90 0.00
SW NE 33.40 0.00
SE NE 34.10 0.00
NE NW 33.40 33.40
NW NW 33.20 33.20
SW NW 32.90 32.90
| SE Nw 3350 3350
TOTAL 268.50 133.00  665.00
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19

20.

21.

22,

23.

GROUND WATER FUMPAGE INVENTORY

FAGE 4
AMARGOSA VALLEY, NO. 230
1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
114 1/4 S T R QRDUTY ORUSE {AIF)
17657 . Cert. L. Dansby NE NwW 2.70 1.00 4 Domestic, lawn & fruit lrees
6978 SW Nw 7.50 0.00 '
SE NW 20.00 0.00
TOTAL 30.20 1.00 4.00
/MC )
17657 Cert. M. Jackson NW NW 15 16 48 500 0.00 0.00
7011 k-
17657  Cert.  A.Cameron NW NW 15 18 48 Y 250 2.00 /" B.00  3.mobile homes lawns, trees &
7022 ) windbreak
17694 Cert. J & R Development SW NW 16 17 49 19.00 5.00 25.00  Grapes & Wind break
being irrigated
18222 Ceit. Morris Del ee NE NE 30 16 49 34.10 0.00
Trust NW NE 33.90 0.00
SW NE 33.40 0.00
SE NE 34.10 0.00
NE Nw 33.40 33.40
NW Nw 33.20 33.20
SW Nw 32.90 32.90
, SE Nw 3350 3350
TOTAL 268.50 133.00 665.00
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24,

25.

26.

27.

28.

GROUND WATER PUMPAGE INVENTORY

PAGE 5
AMARGOSA VALLEY, NO. 230
1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
14 114 S T R ORDUTY ORUSE {AJF)
18764 Cert. Rehers & Schultz NW NE B 16 48 39.00 2.00 7.00
26442 NE NE 32.40 2,50 12.50
TOTAL 71.40 4.50 19.50
18772 Cer, C. Holtz NW NW 20 18 48 40.00 1.00 / 2.50  Fruit trees and wind break @
SW Nw 39.00 3.50 \// 8.75 2.5 Ac-FUAc mulliple
NW Sw 4¢.00 1.00 2.50  domestic use & lawn not
SE NE 19 40.00 4.00 10.00  Included in use amount
TOTAL 159.00 9.50 23.75
19034 Cert. Drury & Murdock NW NE g 17 49 0.00 POU of the 100 acres o be
21584 NE NE 0.00 delermined by agreement
SE NE 0.00
NE SE 0.00
SE SE 0.00
TOTAL 100.00 C.00 0.00
19197 Cert. F. Cypert NE SW 22 16 49 2.50 0.00
NW SE 2.00 0.00
SW SE 1.00 0.00
SE SE 7.00 0.00
TOTAL 12.50 0.00 0.00  Gas Aulo Engine
19448 Cert. B. Barrackman NW NwW 7 16 48 37.00 37.00 82.50  Pistachio ltees and some

grass @ 2.5 Ac-ffAc
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GROUND WATER FUMPAGE INVENTORY

AMARGOSA VALLEY, NO. 230

FAGE 6

1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRES IRR USED REMARKS
114 114 S T R ORDUTY ORUSE (AJF)
29. 18916 Cert, Morris Delee Trust NE NE 24 18 48 40.00 25.75 Fruit trees & wind break
NW NE 40.00 15.75 v Fruit trees & wind break
SE NE 40.00 2.00 ‘/ Row crop & wind break
SW NE 40.00 0.50 . Windbreak
160.00 44 00 110.00
30, 19917 Cert, Morris Delee Trust NE SE 24 16 48 40.00 31.25 Full Pivot
22761 Cert. NW SE 40.00 31.25
SE SE 40.00 31.25
SW SE 4000  31.25
160.00 125.00 €25.00
31. 20162 Cert. Bradshaw & NW NE 35 16 49 20.00 0.00
Strickland NE Nw 10.00 0.00
TOTAL 30.00 0.00 0.00
32. 20352 Cert. H. Watson NW NW 1 17 48 40.00 31.25
NE Nw 40.00 31.25
SW Nw 40.00 31.25
SE NWwW 40.00 31.25
Lt 09 6 16 48 26.00 0.00
( Lt 10 21.90 21.90
Lt 1 26,00 26.00
TOTAL 233.90 172,90 864.50 Alfalfa
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33.
34.
35.

36.

37.

38.

39,

40.

41.

GROUND WATER PuMPAGE INVENTORY
AMARGOSA VALLEY, NO. 230

FAGE 7

-1997

NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS

14 1/4 S T R ORDUTY ORUSE (AIF)
20355 Cenl. O. Weich SE NW 2 17 49 3.20 0.00 0.00
20411 Cen. D. Barneti SE NE 8 16 49 26.40 0.00 0.00 Domestic - no meter
22140 Cert. Clark & Peterson NW Sw 8 17 &2 8.00 2.00 10.00  Crystal
22141  Cen. Clark & Peterson NE SE 7 17 52 21.20 0.00 0.00  Crystal
22233 Cen. T. Smith NE NE 36 18 48 38.00 17.00 B5.00  Grapes, ftuit trees, lawn

wind break and pasture

22746 Cert. Marris DelLee Trust NW SE 19 16 49 40.00 31.25 Alfalfa

NE SE 40.00 31.25

SW SE 40.00 31.25

SE SE 40.00 31.25

TOTAL 160.00 125.00 625.00
22941 - Cen. Donnell SW NE 18 16 49 0.70 QM 0.00
23797 Cert. G. Vassar NE SW 10 15 48 40.00 .00

SE Sw 40.00 0.00

TOTAL 80.00 0.00 0.00
24585 Cert. K. Garey SE Sw 9 16 49 23.75 23.00 115.00
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42.

43,

44,

45.

46.

47

48.

GROUND WATER FUMPAGE INVENTORY

AMARGOSA VALLEY, NO. 230
1997

FAGE 8

NUMBER STATUS - OWNER OF RECORD

PLACE OF USE

ACRES ACRESIRR  USED  REMARKS
1/4 114 S T R ORDUTY ORUSE (ASF)
24725 Cert. E. McCarthy NE NW 18 16 48 37.76 37.76 /
SE NW 39.24 30.00 \/
NW NE 38.79 38.79
SW NE 39.70 25.00
TOTAL 155.49 131.55 657.75 Alfalfa
24729 Cen. C. Haycock NE SE 9 17 49 25.00 0.00
Nw SE 25.00 0.00
TOTAL 50.00 0.00 0.00
24763 Cert. W. Ellis NE NE 8 16 48 17.94 6.00 - 27.50  Wind Break, Trees and Grapes
-.D 2, 1.0 Acre @ 2.5 Ac-WAc. for
"'—:_“"M windbreak,
~ ! y o 2.4 Acres supplemented by
- #29059. See #26718 & 29069
for pumpage.
25099 Cert. V. Hill NW SwW 10 16 48 3.50 3.50 17.50 Pasture
25636 Cen, A. Sasse’ NW Sk 5 16 49 18.00 0.00 0.00 Trees under domestic use.
25742 Cert. V. Hil NW SW 10 16 48 3.50 350  17.50  Catfish farm
25743 Cert. V. Hill NW SW 10 16 48 4.50 3.00 15.00

Home, lawn, pasiure and trees
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49,

50.
51.

52.

53.

54,

55.

GROUND WATER FuUMPAGE INVENTORY

FAGE 9
AMARGOSA VALLEY, NO. 230
1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
14 114 S T R ORDUTY ORUSE (AIF)
25744 Cert. V. Hill NW SW 10 16 48 4.50 0.00 0.00 Domestic use
26152 Cer. David Delaney SE SE 8 16 48 40.0C 18.50 £0.00 See sheet for duties
52616 Permit  Ralph McCraken '
26283 Cert. Stewart Equipment NW NW 18 16 48 40.00 40.00 £0.00
NW SW 40.00 0.00 0.00
NE SW 40.00 0.00 0.00
NW SWwW 40.00 40.00 200.00
TOTAL 160.00 "80.00  250.00
26673 Cent. Desert Farm, Inc. i3 15 49 234.80 Qam 10.00  see invenlory sheet
40448 24 .
N2 25
18 15 50
19
N2 30
26718 -  Cer, G. Eastman NE NE 8 16 49 5.20 2.00 5.00  Garden, Wind Break Araund
29069 Cert. @ 2.5 Ac-FUAc also domestic
27812 Cert. IMv NW NW 28 17 48
29451 Cert. SW NW
29452 Cert. SE NE 29 237.00 MM 251.00

Meler readings supplied by IMV
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56.

57.

58.

59.

60.

61.

6.

GROUND WATER FPuMPAGE INVENTORY

AMARGOSA VALLEY, NQ. 230

PawE 10

1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
114 174 S T R ORDUTY ORUSE (AJF}
28062 Permit Embry SW SE 2 18 49 172.00 QM 50.20  2- Commercial businesses
45061 Permit SE Sw 32 - Various other users
SW sSw
NW NE 11
NE NW
28777 Cenrt. Welch SE NW 2 17 49 8.50 QM 0.00  vacant
28828 Cert. Slrickland & SE NW 35 18 49 4.02 4.02 Domestic, wind break and
Pfister SW NE 9.12 9.12 pistachio trees @ 2.0 Ac-Fl/Ac.
TOTAL 13.14 13.14 26.28
29521 Cert. K. Garey SE Ssw g 16 49 5.00 5.00 25.00
30411 Cert. J. Owens NW SE 23 16 48 31.00 31.25
NE SE 40.00 31.25
SW SE 40.00 31.25
SE SE 40.00 31.25
TOTAL 1561.00 125.00 625.00  Full Pivot of alfalfa
31204 Cert. E. Strunk NW NE 8 16 49 4.56 0.00 0.00
31727 Cert. K. Garey SE SW 9 16 48 500 5.00 25.00




GROUND WATER rJMPAGE INVENTORY FrGE 11
AMARGOSA VALLEY, NO. 230

1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
114 174 S T R ORDUTY ORUSE (AJF)
63. 32279 Cert. Anaconda NE NW 25 18 50 0.60 CM 0.60  Mining Zeolile
NW NE
64. 35592 Permit Amargosa Water Corp. Sw 1 17 48 9.50 Qam 6.50 12 mobile homes, 1 house
> . ,
f.z" 65. 36584 . Cert. R. Allison NW NW 15 16 48 - 2.50 {~2’5_QJ 6.25  Fruil lrees, garden & wind
é break @ 2.5 Ac-FlUAc
Z
£ 66 38127 Cerl. M. Vassar NW NW 26 16 48 29,17 29.17
% NE NwW 29.17 29.17
z SW NW 29.17 2917
g SE Nw 29.186 29.16
- 116.67 116.67 583.35
= 67. 38363 Cert. M. Vassar NW NE 26 18 48 29,17 2917 Winter crop @2.0 Ac-FUAc
NE NE 29.17 29.17
SW NE 29.17 29.17
SE NE 29.16 29.16
‘ 116.67 116.67 233.34
68. 40954 Cert. R. Kerley SE SE 22 16 49 374 0.75
' SE SW 5.80 0.25

TOTAL 9.54 1.00 5.00




GROUND WATER rUMPAGE INVENTORY
AMARGOSA VALLEY, NO. 230
1997

FAGE 12

vI-11 4 ‘00 ATY 900000-AN-SEN-TNY

69.

70.

71.

72.

73.

NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
114 114 S T R ORDUTY ORUSE (A/F}
42171 . Permit R. McCracken SW SE 3 16 48 30.00 3.00 7.50 3.0 Acres @ 2.5 Ac-fUAc
43524 Cern. S, Wall NW NW 10 17 49 31.40 31.40
NE 31.40 31.40
Sw 31.40 31.40
SE 31.40 31.40
125.60 125.60 6268.00
43873  Permit M. Vassar NW NW 24 16 48 29.17 2917
NE ' 29.17 29.17
Sw 2917 29.17
SE 29.16 29.16
116.67 116.67 545.38  Duty limited lo 545,38 Ac-Ft
45162 Cert. MountainView Homes SE Sw 2 17 49 9.80 QM 3.40 30 - unit mote!
45163 Cert. 08 - unit apartment complex
06 - unit business complex
01 - laundromal
45740 Cert. Fishel NE NW 27 16 49 3.40 QM 3.40  1-home, 2- moblle homes
. 46218 Cert. Bell Telephone NE NE 14 16 49 0.08 CM 0.10  Switching station
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75.

76.

77.

78.
9.
80,

8l1.

GROUND WATER rJMPAGE INVENTORY

FAGE 13
AMARGOSA VALLEY, NO. 230
1997 ‘
NUMBER STATUS OWMNER OF RECORD PLACE OF USE ACRES ACRES IRR USED REMARKS
114 14 S T R ORDUTY ORUSE (AJF)
46748 Cert. J. Strickland NW NW 15 16 48 . 413 2.00 Pasture @ 5 ac-ft/ac
SW NW 4.29 0.00
TOTAL 8.42 2.00 10.00
47205 Permit Martinez SW SE 31 16 49 37.00 am 10.50 21 Trailers on 19 lots
47223 Permit @ .5 ac-t per trailer
48479  Cert. American Borate SW 36 17 49 567.80 MM 666.44  127.26 Ac-Ft Nevada
48480 Cert. 539.18 Ac-Ft California
48481 Cert.
48482 Cert.
484863 Cerl.
49220 Cert, J. Burke NE NE 28 16 49 14.70 14.70 \/ 73.50 Anvil Ranch
49804 Permit Howard SE SE 26 16 49 0.10 QM 0.10  Post Office
49885 Cert, Dave Rau SE NW 12 17 48 13.00 13.00 65.00 CF 15881
50385 Permit Nye County NW NE 16 16 49 32,50 QM 30.50  Baseball field, park and

windbreak
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GROUND WATER FUMPAGE INVENTORY

AMARGOSA VALLEY, NO. 230
1987

PAGE 14

NUMBER STATUS OWNER OF RECORD

PLACE OF USE ACRES ACRESIRR USED REMARKS
174 114 S T R ORDUTY ORUSE {A/F)
82. 54841 Permit Barrick Bulifrog 12 46 1500.00
51842 Permil 12 47
51843 13 46
51844
51845
51846
51847
51848
- 58268
61412 614.00
61413
TOTAL 2114.00 MM 1589.00  Credit given for injection
83. 51879 Permit Desert Enterprises SW NE 25 12 46 431.90 QM 5.00  2-Mobile homes, 80+/- trees
51880 SE NE
NW SE
NE SE
SW NW 30 12 4s
SE Nw '
NE Nw
L
84. 51915 Permit Records SE SE 26 16 49 9.70 CM 0.00  Property vacant
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82.

84,

GROUND WATER FUMPAGE INVENTORY

PAGE 14
AMARGOSA VALLEY, NO. 230 '
1987
NUMBER STATUS OWNER OF RECORD PLACE OF USE _ ACRES ACRES IRR USED REMARKS
1/4 114 S T R ORDUTY ORUSE (AIF)
51841 Permit Barrick Bulifrog 12 46  1500.00
51842 Permit 12 47
51843 13 46
51844
51845
51846
51847
51848
- 58268
61412 6514.00
61413 _—
TOTAL 2114.Q0 MM 1589.00  Credit given for injection
. 51879 Permit Desert Enlerprises SW NE 25 12 46 431.90 (]| 5.00  2-Mobile homes, 80+/- trees
51880 SE NE
NW SE
NE SE
SW NW 30 12 46
SE Nw
NE Nw
51915 Permit Records SE SE 26 16 49 9.70 CM 0.00  Property vacant




GROUND WATER FUMPAGE INVENTORY

FAGE 15
AMARGOSA VALLEY, NO. 230

LI-IL ¢ ‘00 ATH 900000-CIW-SEN-INY

85.

- 86.

87.

88.

94,

95.j

‘ 1997
NUMBER STATUS OWNER OF RECORD _PLACE OF USE ACRES ACRESIRR USED REMARKS
174 114 S T R ORDUTY ORUSE (AJF)
53181 . Permit Marsh SW sw 2 18 49 100.00 QM $2.80¢  casino and RV park
53182 Permit SE SwW
53189 Permit Selbach SE NE 16 16 48 75.00 CM 2.00 1-laundromat, 1 - home
& 1- mobile home
53596  Permit  U.S. Fish & Wildlife NE SW 7 18 51  297.70 Wi 0.00  well capped
54271 Cert. Nye County SE NE 7 17 b2 1.20 QM 1.20  Parkin Crystal
551566 Cert. William & Avis Kirker NW SW 10 16 .48 5.00 0.00 0.00
58180 Permil VFW Post LT2 SE 35 18 49 5.00 CM 2.50
60162 Permit Mathewson NW NW 15 16 48 2.50 1.00 4.00  CFr-17657
60233 Permit Young-Robert SE NW 15 16 48 2.50 0.00 0.00  CF-17657 Domestic use
. B03686 - Permit  Willams SW NW 15 16 48 10.00 0.00 0.00  CF-17657 Domestic use
60431 Permit  Johnston SW NW 15 16 48 2.50 0.00 0.00  CF-17657 Domestic use
60433 | Permit  Fowler 61""“\‘[” s NWNW 15 16 48 250 2.50 10.00  CF-17657
a
by
10




GROUND WATER rJMPAGE INVENTORY

FAGE 16
AMARGOSA VALLEY, NO. 230
1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
114 1/4 S T R ORDUTY ORUSE {A/F)

96. 60434 Permit Fowler SW NW 15 16 48 2.50 0.00 0.00 CF-17657 Domestic use

97. 60435 Permit  Romero NW NW 15 16 48 2.50 1.25 5.00 CF-17657 0o
EN%Q; 650437 Permit Allison - NW NW 15 16 '48. 2.50 2.50 10.00 CF-17657
S
E 99. 60439  Permit  Donaidson NE NW 15 16 48 9.08 0.00 0.00  CF-17657 Domestic use
jw]
% 100. 50440 Permit Silverstein NE NW 15 16 48 1.27 0.00 G.00  CF-17657 Domestic use
=
5 101. 60442 FPermit Quirk NE NW 15 186 48 1.50 Q.00 5.00 CF-17657 6+/-trailers
= ' slofe, tandscaping
=
= 102. 60443  Permit  Dansby NE NW 15 16 48 1.27 0.00 0.00  CF-17657 Domestic use

103, 60444 Permit Strey NE NW 15 16 48 4.33 0.00 0.00  CF-17657 Domeslic use

104. 60449 Permit Donaldson NE NW 15 16 48 867 0.00 0.00 CF-17657 Domestic use

105. BO450 Permit Allison NW NE 15 16 48 1.50 1.00 4.00 CF-36584

106. 60451 Permit Cady Family Trust SW NW 15 16 48 2.50 0.00 .00 CF-17657 Domaestic use

f
107. 60455 Permit Davis NW NW 15 18 48, 5.00 2.50 10.00 CF.17657
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GROUND WATER rUMPAGE INVENTORY FAGE 17
AMARGOSA VALLEY, NO. 230

1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRESIRR USED REMARKS
1/4 1/4 S T R ORDUTY ORUSE (AJF)

108. 80462 - Permit Potler SE NW 15 16 48 2.50 2.00 8.00 cF-17657

109. 60463 Permit Moen NW NW 15 16 48 2.50 2.50 10.00  cr.17657

110. 60464  Permit  Spears SE SE 15 16 48 2.50 1.00 4.00  CF-17657

111. 60465 Permit  Ortiz -. NW NW 15 16 48 ; 2.50 0.00 0.00  CF-17657 Domestic use
112. 60466 Permit  Williams SE NW 15 16 48 2.50 0.50 2.00 cF-17657

113. 804588 Permit  Williams SW NW 15 18 48 2.27 0.00 0.60  CF-17657 Domestic use
114, 60469 Permit Spears SE .SE 15 16 48 2.50 1.00 4.00 CFr-17657

115, 60470 Permit Raogers NW NW 15 16 48 ~ 250 0.00 0.00  CF-17657 Domestic use
116. 60471 Permit Dolby NW NW 15 18 48 1.00 1.00 4,00  CF-36584

117. _604?2 - Permit Villalobos SE NW 15 16 48 2.50 1.00 4.00 CF-17657

118. 60473 Permit Selbach NE NW 15 16 48 1.80 0.00 0.00  CF-17657 Domestic use
1190 60474 Permit Church of Amargosa NE NW 15 16 48 1.27 0.Co 1.00  CF-17657 - Church
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120.
121.
122.

123.

124.

125.

GROUND WATER rUMPAGE INVENTORY
AMARGOSA VALLEY, NO. 230

FAGE 18

1997
NUMBER STATUS OWNER OF RECORD _PLACE OF USE "~ ACRES ACRES IRR USED REMARKS
144 114 S T R ORDUTY ORUSE {AJF)
60475 Permit Rogers NW NW 15 18 48 -2 250 0.00 0.00  CF-17857 Domeslic use
80479  Permit  Vassar Sw NwW 15 .18 48 2.50 0.00 0.00  CF-17657
60480 Permit  Kirby SE NW 15 16 48 10.00 0.00 0.00  CF-17857 Domeslic use
61080 Permit Rockview Dairies NW NE 10 17 49 50.00 CM 397.30  CF-29549, Commercial
SW NE
61205 Permit  Bray SW NE 32 18 49 17.20 CF-17340
NW SE 10.70
27.90 .00 0.00
61219 Permit U.S. Fish & Wildlife SW NE 3 18 50 2.20 QM 0.40  Refugee head quarters
' SE Nw and 2 mobile homes
TOTAL 12,434.34

Permitted Rights
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GROUND WATER UMPAGE INVENTORY PHGE 19
AMARGOSA VALLEY, NO. 230

: 1997
NUMBER STATUS OWNER OF RECORD PLACE OF USE ACRES ACRES IRR USED REMARKS
14 114 S T R ORDUTY ORUSE {AJF)
126. No Permit NE SE 12 17 48 25.00 "/ §50.00  Fruit Trees and Pasture
al 2.0 Ac/FiiAc
127. No Permit NE SW 9 17 49 0.00 000 south of Sod Farm
128. No Permit NW SW 9 17 49 40.00 S/ 200.00  South of Sod Farm
129. No Permit SE Sw 9 17 49 30.00 ‘/150.00 South of Sod Farm
130. No Permit Dairy " SW NE , 9 17 49 8.00 40.00
131. No Permit | Dairy _f- SE NE 9 17 49 8.00 40.00
132. No Permit De Lee Trust { ‘ ’. NW 25 18 48 125.00 625.00  Fult Pivot, Application pending

TOTAL 1,105.00  Non-permitted rights

Verified with field noles “%z/@‘ 2658

4
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'

Larraine Garcla

‘ 04/12/93 07:34 AM
To: Nicholas Pati'YM/RWOOE@CRWMS
=] Robert Kimble/YM/RWDOE @ CRWMS, Linda Roe/YM/RWDOE @ CRWMS

Subject: Enclesures to 1990 Census and Ground Water Pumpags

Nick,

This is to inform you that the information handwritten on the enclosures to Letter Numbers
LV.ESR.RLK.03/99-042 and -043 has no alfect on the technical contant of the record submilled to the
RPC. The noles are superivous and do not indicate a change to the original data.

If you need funher clarification, please contact me.

Thank you,

Lotrie Garcia
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1990 CENSUS DATA
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ATTACHMENT III
1990 CENSUS DATA

The census data presented on the following pages has been limited to only those data that are used
in this analyses presented in the body of the document. The data were obtained by requesting the
output for the following parameters from the 1990 Census Summary Tape File 3 (STF3) Sample
count — all socioeconomic and demographic variables — STF3A Detailed geography - county,

place, tract, etc.

P1 Persons (1)

P5 Households (1)

P13  Age(31)

P16  Persons in Household (7)

P77 Industry (17)
P92 Farm Self-employed Income in 1989 (2)

ANL-NBS-MD-000006 REV 00, p. HI-2



15590 US Census Data
Database: C30STF3A
Summary Level: State--County--County Subdivision

amargosa Valley division: FIPS.STATE=32, FIPS.COUNTYS0=023, FIPS.COUSUES0=94028

PERSONS

Universe: Persons

Total....... e e s e a et et et 724
HOUSEHOLDS

Universe: Households

1= - et ee e 23¢
AGE

Universe: Persons

Under 1 yEar... ...t arnranrsa e rar e e et e 8
1l and 2 years.......... e e d e e ama e ae e et 26
3 and 4 YeAYS. . ...t e e ey et e e 9
5 years...... . e e 9
€ YEAYS. ... 1eeroreae st aa s Ceerestei e S h et e e e o
R T - T o - B R G P 1
10 and 11 YearS. .. .. .iciiicanaanann e T 48
12 NGB 13 YRAIS . . it rrnmcemamea s ataa e e iai e 48
14 YRArS. . it iaaaaan e e T 26
15 vears....cocvuvnns e re e e tean e et e a e D
16 years............ e r e e e T 9
B T b o = R s s et 18
BT Yo O T R R LR 0
19 YERBES . - v cetcientt ety e r et s e et e e e 27
20 YEALS .1 eee ittt ennans et e aa e aaa et et a s 27
2Ll VAT S . . it i i e s PO o]
22 0O 24 YBAIS...uiveaarsrarnarsaasosatsarsso s saaasasteranran e M )
25 t0 29 YeAXS. ..t rsrcacnaranaaaaaan h e e e rtee s a ey .43
30 to 34 years....... e ne e e e e Crdsen e PP -+
35 O 39 YEAYS.. . .....iiiiieeainanaan e O 84
40 £O 44 YOAYS . . ittt it ittt e Ceereraa e e e 43
45 tO 49 YeAYS. ...ttt e h e e te e e .81
SO0 £tO B4 YEAIS .. i veeesareatansoeacannsesannnaans e e e i nrere e s .60
55 £0 59 YEBTS. .. civinrrnranons e e, e 27
60 and 61 Years................ [ e e .. 0
62 tO 64 YEArS............ e e s AP
65 O 69 VEALS. . . ivurrineaa e e e 0 -
TO Lo 74 YeAYS. . ittt inianannaens e e eaeeen e et *.. .0
75 LO 79 YEALS. .. ...t e B A
B0 to 84 YEAYS......uc...n e e e e e e 0
B5 vears and OVeX. .. .. ... ...ttt e e e 0

ANL-NBS-MD-000006 REV 00, p. l1I-3



PERSONS IN HOUSEHOLD
Universe: Households

L PEISOM. ot v tvsronounannns e s e e e e s e 39
2 PEYSOMS. . iu v surennnnnsnns e, P 79
R+ 7= of =T <) + - R LRI e e e e 27
4 PEYSONS. ..ot ersnsensensanns R T 48
LR < 1= =T = = he b e e n e e 16
6 PEYSONS. ..o urenennanns R vvas..18
7 0L MOYE PELSONS . . o v v vnrsesananenenanaoans et e et et e e e e 9
INDUSTRY
Universe: Employed persons 16 years and over
Agriculture, forestry, and fisheries (000-039)............... e 9
Mining {040-059) . ..ot iiinnnnnnnns e e et e 130
Construction (060-099) ... ir it e e asnnnraaeaassasannns e et 25
Manufacturing, nondurable goods (I00-223)...... .0 mtiunn i anannanns 8
Manufacturing, durable goods (230-399)............... e e 25
Transportation (400-438)............ e e e e e 0
Communications and other public utilities (440- 499)., ........... e e 9
Wholesale trade (500-579)............. e e e m e .0
Retail trade (580-699)..........-...... Ve e e e e 41
Finance, insurance, and real estate (700-720)........... e e et e g
Business and repair services (721-760)......c.0...... @ ettt 9
Personal services (761-799) ..... ... ... e, e Cea e 17
Entertainment and recreation services (B00-81I)..............---c..nnn . 9
Professional and related services (812 B99) : )

Health services (B812-840) .it....vvuuieenrnnnnennnns e eteeecasraaa s ve. 0

Educational services (842-860)............. e e s et 35

Other professional and related services (841, -861-899)........ Cena e 0
Public administration (200-939).......... e R R 17
FARM SELF-EMPLOYMERT INCOME IN 1989
Universe: Households
With farm self-employment inCome.. .. ........c..cu.ceueans et 9
No farm self-employment dncome....... .. cennenncnvenn B eeae s eaaa s 227

ANL-NBS-MD-000006 REV 00, p. 11-4



Groundwater Usage by the Proposed Farming Community

ATTACHMENT IV

SPREADSHEET SHOWING
ANALYSIS OF AGE DISTIBUTION
FROM 1990 CENSUS DATA

AND
ANALYSIS OF HOUSEHOLD SIZE DISTRIBUTION

FROM 1990 CENSUS DATA
(Bureau of Census 1990)

ANL-NBS-MD-000006 REV 00 Attachment IV February 2000
p. V-1
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File; Age Households Final

Distribution by Age

262 Total 17 & younger

462 Total 18 & older

AGE Number
Under 1 year 8
1&2years 26
3 & 4 years 9
S5years 9
& years 0
7 to 9 years 34
10 & 11 years 48
12 & 13 years 48
14 years 26
15 years 27
16 years 9
17 years 18
18 years 0
19 years 27
20 years 27
21 years 0
22 to 24 years 0
25 to 29 years 43
30 to 34 years 62
35to 39 years 84
40 to 44 years 43
45 to 49 years 81
50 to 54 years 60
5510 59 years 27
60 & 61 years 0
‘62 to 64 years 0
65 to 69 years 0
70t0 74 years 0
7510 79 years 8
80 to 85 years 0
85 years and over 0
Total 704

ATTACHMENT IV
ANL-NBS-MD-000006 REV 00, p. V-2
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File; Age Households Final Page 2 of 2Pages

Households (HH) by Size

Persons
in HH # HH # people Square of Difference
1 39 39 164.71
2 79 158 87.94
3 27 o3 0.08
4 48 192 42.86
5 16 80 60.52
6 18 108 156.11
7 or more 9 63 140.08
Totals 236 721 652.28
Mean SD
3.06 1.67
# HH per 100 people
32.73
9.53
if we had 32.73 households then the 85% C| on people would be 18.68 people
This translates into an uncertainty at the 95% Cl of 6.12 households

Lower Limit on Number of Households . 26.62
Upper Limit on Number of Households 38.85

ATTACHMENT IV
ANL-NBS-MD-000006 REV 00, p. V-3



Groundwater Usage by the Proposed Farming Community

ATTACHMENT V

SPREADSHEET
ANALYSIS OF WATER USAGE
FARMS NOT CONSOLIDATED

ANL-NBS-MD-000006 REV 00 Attachment V February 2000
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File:NonConsolidaled Final Sheet: Raw Data Page 1 cf 4 Pages

Groundwaler Pumpage Inventory
Amargosa Valley, No. 220

1857
MOL.19990329.0141 Year 1997
KEY
Col Descriplion
A Sequenlial D number record in document
B *D* if user is noled as *Dairy®
C Owner of Record
D Permit number for groundwater use :
E Second {and subseguent) permil(s) number il appllclahle May have to refer 1o source document lor details of mulliple permils
F Total land area covered by parmit(s}. (acres)
G Land area under irrigation in 1997 (acres)
H Ground waler used in 1997 {acrg-leal)
] Derived data (G/F) of annual irrigation ‘depth (usad as check on dala entered inin Cols G and F).
J Reparied land use (lf gwen)
K Not used . .-
L Seclion :
M Townshi . !
N Ranga
1D Dit Owner of First Seacond Total  Irrigated Repered
Number [dentilied Record Permit 4 Parmil # Acres Acres Ac'Ft . Fl Usage Section Township Range
as Dairy ‘ if applic. . : i any
1 Heisler 13574 DO M 3.2 nfa 9 12 48
2 A. Betlles 14054 26.4 4] 1] n/a 12 17 48
3 Fiorida Corp 14059 27813 1428 0 0 n/a 1 17 4B
4 J. Guynes 14078 394 0 0 nia 16 i6 48
5 De Lee Trust 15410 ‘ - 160 o 0 n/a 25 16 48
6 A. Scotl 15702 as as 175 5 Pivol 14 16 48
7 Mathew & Fox 15881 49947 56.38 o - 0 nfa 10 16 48
8 J. Owenis 16893 160 125 625 5 23 16 48
9 D Amargosa Farms 16929 17241 160 140 700 5 g 17 49
10 D Rockview Dalries 15929 29649 124.2 34 . 170 5 g 17 49
" H. Hughe 16047 4 0 o nfa 9 16 49
12 C. Defir 16168 40 4] o nia 8 16 48
I 13 J. Burke 16545 21.98 21,98 1099 s 2B 16 49
14 E. Selbach . 16562 105 625 3125 5 16 16 48
15 C. Barr 17137 10 4] 0 nfa 36 16 48
t6 L. Lowe 17348 15 0 0 nfa 14 16 49
17 De Lee Trust 17404 1680 0 o] n/a 25 16 48

ATTACHMENT V
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File:NonConsolidated Final

18
19
20
21

22
23
24
25
26
27
28
29
30
31

32
a3
34
35
38
37
38
39
40
41

42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
&8
89

€1
g2
€3
64

J. Overholser
L. Dansby
H. Jackson
A. Cameron
4 & R Davelopment
De Lee Trust
Rehers & Schultz
C. Holiz
Drury & Murdock
F. Cypert
B. Barrackman
De Lee Trust
De Lee Trust
Bradshaw & Strickland
H. Watlson
C. Welch
D. Bamel!
Clark & Palerson
Clark & Palerson
T. Smith
De Lee Trust
Donnell
G. Vassar
K. Garey
E. McCarthy
C. Halcock
W. Ellis
V., Hill
A. Sasse
V. Hill
V. Hill
V. Hill
R. McCra,kenlD Celaney
Slewart Equipment
Desert Farms
G. Easlman
MV
Embry
Welsh
Svickland & Plister
K. Garey ‘
J. Owens
E. Strupk
K. Garey
Anaconda
Amargosa Waler Corp

17417
17657
17657
17657

17694

18222
18764
18772
19034
19197
19448
19816
19917
20162
20352
20355
20411
22140
22141
22233
22748
22941
23797
24585
24725
24729
24763
25099
25636
265742
25743
26744
26152
26283
26673
26718

26442

21584

22761

52616

40448
29069

27812 29451/2

28062
28777
28828
29524
20411
31204
31727
22279
35592

45061

Sheet: Raw Data

45.82 0
30.2 i
5 o
25 2
18 5
268.5 133
71.4 45
159 9.5
100 0
125 o
a7 37
160 44
160 125
30 0
233.9 172.9
3.2 0
26.4 0
8 2
21.2 0
38 17
160 125
0.7 QM
80 0
2375 23
15549 13155
50 0
17.94 6
as as
18 0
3.5 as
4.5 3
4.5 0
40 186
160 8o
234.8 OM
6.2 2
237 MM
172 QM
8.5 QM
13.14 1314
5 [
151 125
456 0
5 5
0.6 CM
9.5 QM

[= B S ]

s ]

665
1956
23.75

9256
110
625

864.5

ATTACHMENT Vv

nfa
4 Domestic, lawn & frull iress
nfa
4 Mob Homes, trees windbreak
5 grapes windoreak '
5
4.333333
2.5 1rult troes, wing break
n/a
n/a
2.5 pistachlo some grass
2.5 invl trees, wind break, row crops
5 full pival
na
5 afalfa
nfa
nfa Domasiic - no meter
5 Crystal
na Crystal

5 grapas, fruk rees, lawn, windbreak, past

5 afalfa
n/a
nfa
5
5 alalfa
n/a
4.583333 wind break, trees, grapes
5 pasiure
“nla
5 cattish
5 home fawn pasture, iraes
n/a domasiic use
2.702703
3.125
n/a
2.5 garden, wind breakand domestic
n/a maler reading from IMY
n/a 2 Commercial & 32 other users

n/a vacant
2 pislachio, wind break
5 -
5 1ull pivol of alfala
nfa
5

n/a Mining Zeolite
nfa 12 mobiles | housa

20, 18

10

5

10

10

10

8

18

vanous
B
28/29
211
2

as

9

23

Page 2 cf 4 Pages

16

16
16
17
16
16
16
17
16
16
16
16
16
16
17 -,
16
17
17
16
16
i6
16
16
i6
17
16
16
16
16
t6
16
16
16
15 49/50
16
17
18
17,
16
16
16
16
16
18
17

48

48
48
49
49
48
48
49
48
48
48
48
49
48
49
49
52
52
48
49
49
48
49
48
49
49
48
49
48
48
48
48
48

49
48
49
49
49
49
48
49
49
50
48



A 4 00 ATH 900000-GN-SEN-INY

File:NonConsolidated Final

65
66
&7
€8
69
70
71
72
73
.74
75
76
77
78
79
80
at
82
83
84
BS
88
87
88
89
90
91
92
a3
94
a5
96
97
98
99
100
101
102
103
104
105
' 106
107
108
109
110

R. Allison
M. Vassar
M. Vasser
R. Kerley
R. McCracken
S. Wal
M. Vasser
Mountain View Homes
Fishel
Bell Telephone
J. Strickland
Marinez
American Borale
J. Burke
Howard
D Rau
Nya County
Barrick Bullfrog
Deserl Enterproses
Records
Marsh
Selbach
U. 8. Fish & Wildlile
Nyea County
W & A Kircher
VEW Post
Mathewson
Young-Robert
Williams
Johnston
Fowler
- Fowler
Romero
Allison
Donaldson
Silverstein
Quirk
Dansby
Sirey
Conaldson
Allisan
Cady Family Trust
Davis
Poller
£  Moen
"Spears

36584
38127
38363
40954
42171
43524
43873
45162
45740
8218
46748
47205 47223
48479 48480/1/2/3
49220

49304

49885

50385

51841 multiple
51879 51880
51215
53181
53189
53596
54271
55156
59180
60162
60233
60385
50431
60433
60434
60435
60437
60439
60440
60442
60443
60444
60449
60450
60451
60455
60462
60463
60464

45163

53182

Shest: Raw Data

25
166.67
166.67

9.54

a0
12586
11667 1
9.8 QM
3.4 OM
0.08 €M
8.42
37 QM
567.8 MM
14.7
0.1 QM
13
325 QM
2114 MM
431.9 OM
9.7 CM
100 QM
76 CM
297.7 WLM
1.2 QM
5
5CM
25
25
10
25
25
2.5
25
25
9,08
1.27
1.5

1.27

433

867

1.5
26
5
25
2.6
25

25

166.67
166.67

125.6
16.67

14.7

13

(=}

et
nooo-=

-
N
Hanlie»* |

cCommo

™~

]
-~ N0 00000

6.25
583.35
233.34

5

7.5
628
545.38
a4

3.4

0.1

10

10.5
666.44

735

Sooos

—_

-

ArD®BOMAOOCOMMOODWUMOD

ATTACHMENT V

Page 3 of 4 Pages

2.5 lruit iees, garden, wind braak
3.50003
1.400012 winter crop
5
25
5
4674552
n/a motel, apt complax, business compies, Ik
n/a home, moblles .
n/a swilching slation
5 pasiure
n/a 21 trailer on 19 lots
nfa CA &NV
5 Aovil Ranch
nfa Post Ottice
8
nfa Baseball fiaki, park, windbraak
nfa Credit for injaction
n/a 2 mobiles, B0+/- liees
n/a vacesni .
/a Casino & RV park
n/a laundromal, haorme, mobila
n/a wall capped
r/a park in Crystal
nfa
n/a
4
n/a

nfa
nfa
n/a trallers, store, elc
nfa
nfa
nfa
4
nfa

[ 8

W15

26
28
22

10
24

27
14
15
15
a6
28
26
12
16

25/30

26

16

10
35
15
18
15
15
15
15
15
15
15
15
15
15

- 15

156
i5
15
15
15
15
15

16 a8
16 48
16 48
16 49
16 a8
17 49
16 48
17 49
15 49
16 49
16 48
16 48
17 a9
16 49
186 49
17 ., a8
16 a9

12/13 46147
12 48
16 43
18 49
16 48
18 51
17 52
16 48
16 49
16 48
16 48
18 48
16 48
16 48
16 48
16 48
16 48
16 a8
16 48
16 48
18 48
16 48
16 48
18 48
16 48
16 48
16 48
16 48
16 48
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File:NonConsolidaled Final

111
112
113
114
115
116
17
118
119
120
121
122
123
124
125

126
127
128
129
130
131
132

Onliz
Williams
Williams

Spears
Rogers

Dolby _
Villalobos
Selbach

Church of Amargosa
Rogers
Vassar

Kirby

Backview Dairles
" Bray
U. 8. Fish & Wildlita

O TS N |

?
Dairy
Dairy
De'Lee Trust

The State cover shest gives the total as 13902 Ac-Ft

60464
60466
60468
60469
60470
60471
60472
60473
60474
60475
60479
60480
61080
61205
61219

No Permit
No Permit
No Permit
No Permit
No Parmit
No Perrhit
No Permit

Sheet: Raw Data

25 o]

25 0.5

2.27 1]

25 1

25 a

1 1

25 1

i.6 o}

1.27 0

25 0

25 0

10 o]

50 50

27.9 (8]
25QM :

Total

25

0

40

30

8

8

125

Total

Grand Total 13539.34 a-fly

QOO0 =08 MDEECOND

2]
@
~

o w

0.4

nfa
4
n/a
4
n/a
4
4
nfa
n/a
nfa
n/a
n/a
7.946
n/a
n/a refuge HO, 2 mobiles

12434.34 a-lly Permitted rights

50

0.

200
150
40
40
625

2 Trult irees, pasture

5

5

5 Dairy

5 Dairy

5 Full Pivot Application Pending

1105.00 a-ly Non-permitted rights

The diflerence, when counting No 13574, glves the 366 Ac-Ft given for 'Domaestic* ‘
Using our estimates of populationhousehold in 57, we get an average domestic usage vaty closa to tha county average.

ATTACHMENT Vv

156

15
15
15
15
15
15
15
15
15
15
15
10
a2

thwwwwwon

Page 4 of 4 Pages

16
16
16
16
16
16
16
16
16
16
16
16
17
16

t7
17
17
17
17

17

16

48
43
48
43
48
48
48
48
48
48
48
48
49
49

48
49
49
49
49 .
43
48
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File: NonConsalidated Final

[s]
Number

il

Identiliad
as Dairy

D 13}

o ba

3] D2

D b2

D D2

D D2

%

Adjacent

Adjacant - tile undes h

Owner of
Record
Amargosa Farms
Desert Farms

- Rockview Dairies

Rockview Daities
Rockvlew Dairles
Rockview Dairles
H
M
22
A. Cameron
A Scol
Allison
Allison
B. Barrackman
C, Holiz
Clark & Patarson
D. Rau
Davis
De Loa Trust
De Loe Trust
De Lee Trust
De Las Trust
Dis Lee Trust
Dolby
E. McCarhy -
E. Selbach
Fowler
G. Eastman
H. Watson
J & A Davelopment
J. Burke
J. Burke
J. Owens
J. Owens
JJ, Sirickiand
K. Garay
K. Garey

- K. Garey

L. Dansby
M. Vasser
M. Vasser
M. Vasser
Mathewson
Moen
Polter
R. Allison
R. Kerley
R. McCracken
R, McCraken
Rehers & Schultz
Romero
S. wall

First
Permit #
15829
26673

Ne Parmil
No Parrnit
61080

© 15928
No Peimit
No Pesmit
No Permit
17657
15702
60437
60450
19448
18772
22140
49885
60455
18222
18917
22748

No Permit
15916
&04M
24725
16562
60433
26718

20352 -

17654

16545

49220
15893
30411
46748
24585
29521
J1727
17657
aat2r
38363
43873

60162 -

60463
60462
36584
40954
42174
26152
18764

43524

Second

Sheet: By Cat

Raported
Usage
il any

Dairy
Dairy

PesmiL Tolal lrrigated

¥ applic. Acres Acres Ac'F1 Class

17241 160 140 700 1

40443 2348 OM 10 1

8 40 1

8 40 1

50 50 3973 1

29849 1242 34 170 1

40 200 1

aa 150 1

25 50 1

25 2. | H

a5 35 175 1

25 25 10 1

[ K- 1 4 1

37 a7 92.5 1

159 a5 23715 1

B 2 10 ]

13 13 65 H

5 25 10 1

2848.5 133 665 1

22781 160 125 625 1

160 125 625 1

125 625 1

160 44 110 1

1 1 4 1

155.49 131.56  657.75 1

105 625 325 1

25 25 10 1

20069 6.2 2 5 1

2339 172.9 864.5 1

19 5 25 1

23,98 21.98 1099 1

14.7 147 735 1

160 125 625 1

151 128 625 1

g.42 2 10 1

2375 23 15 1

5 5 25 1

5 5 25 1

302 1 4 1

166.67 166.67  581.35 1

165.67 166.67 23334 1

11667 116.67 54538 1

25 t 4 1

T 25 25 10 1

25 2 a 1

25 25 6§25 1

954 1 5 1

. 30 3 7.5 1

52616 40 18.5 50 1

- 26442 71.4 45 195 1

2.5 1.25 5 1

125.6 1256 628 1

ATTACHMENT Vv

fuit Uees, pasture
Mob Homes, tress windbreak
Pivol

pislachic $ome grass
kull trees, wind braeak
Crystal

Tt pivot

allay

Full Pivet Applicalion Pending
frult vreas, wing iaak, row crops
akafa

oaronn'. wirid braakand domasiic
altaNa

grapes windireak

Anwil Ranch

full pivol of akalla
pasiu'e

Comaesiic, awn L Hidt tiess

winler crop

el rees, garden, wird braak

Saclion Township Ranga
9 17 49
vanous 15 49/50
9 17 49
] 17 49
10 17 49
9 17 49
9 17 49
9 17 49
12 17 48
15 16 48
14 16 48
15 16 48
15 16 48
¥ 16 48
20,19 16 a8
-} 17 52
12 17 48
15 16 48
30 16 49
24 16 48
19 16 49
25 16 48
24 16 48
15 16 48
18 16 48
16 18 48
15 16 48
8 16 49
1. 36 17,18 48
15 17 49
28 16 49
28 16 49
23 16 48
23 16 48
15 16 48
9 16 49
9 16 49
] 16 49
26 16 48
26 16 48
24 16 48
15 16 48
15 16 48
15 16 48
15 16 48
22 16 49
L} 16 48
8 16 48
L] 16 48
15 16 48
10 V7 49

Page 1 of 3 Pages

all NW
sw NE
SE NE
NW & SW NE
all NE
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Fite: NonConsolidated Final Sheel; By Cat Page 2 of 3 Pages

140 Spears 60464 25 1 4 1 15 16 48
114 Spears BO463 25" | 4 1 15 16 48
52 Slewar Equipmaent 26293 160 80 250 1 18 16 48
58 Strickland & Plistar 28828 13.14 13.14 26.28 1 pistachia, wind braak .35 16 49
37 T. Smith 22233 a8 17 85 t Orapes, skt ¥eas, Lawn, windbreak, pasi 35 18 48
47 V. Hil 25742 35 as 17.5 1 cat fish 10 16 48
45 V. Hill 25099 a5 .5 175 1 pasurs . 10 18 48
48 V., Milt 25743 4.5 3 15 1 homa lawn pasture, rpes 10 H:] 48
17 Vitlalobos 60472 25 1 4 1 15 16 48
44 W. Ellis 24783 17.94 ] 275 1 wind beaak, trees, grapas a 16 49
112 Williams 60466 25 0.5 2 1 15 16 48
10854.8
64 Amargosa Walar Corp . 35592 9.5 QM BS o} 12 mobiles { house 1 17 48
74 Bal Telephona 46218 0.08 CM 01 0 switching station 14 16 43
119 Church ol Amargosa 60474 1.27 4] 1 0 15 16 48
a3 Deseart Entarproses 518729 51880 4319 OM 5 o 2 mobiles, 80+/- rpas 25/30 12 45
58 Embry 28062 45061 172 QM 502 o 2 Commercial & 32 other usars 2111 18 49
73 Fishel 45740 A4 QM 34 0 homa, mobies 27 16 49
1 Heisler 13574 [nl0] 32 0 L] 12 46
79 Howard 49804 0.1 QM 0.1 0 Post Otfice 26 18 49
&5 v Marsh 53181 53182 100 OM 525 0 Casino & RV park 2 i8 48
76 Martinez 47205 47223 7 oM 105 ] 21 traflar on 19 lots 15 i6 48
72 Mountain View Homes 45162 45183 9.8 OM 3.4 [} motel, apt complex, busingas compisy. la 2 17 49
81 Nye County 50385 25 0aM s L] Saseball field, park, windbrak 16 16 49
a3 Nya County 54271 120M 12 0 parkinCrystal 7 17 52
101 Quirk 60442 15 1] 5 [+} traiters, slore, e 15 16 48
a5 Salbach 53189 75 CM 2 Q faundromal, homa, moblie 16 16 48
290 VFW Post 59180 5CM 25 0 as 16 49
170.8
ke American Borale 48479 48480/1/2/ 567.8 MM, 666,44 -1 CALNY 36 17 49
63 Anaconda 32278 0.6 CM 0.6 -1 Mining Zeolke 25 18 50
82 Bardick Bullirog 51841 muliiple 2114 MM 1589 -1 Credit bor Injection 1213 46/47
65 MV 27812 294512 237 MM 251 -1 mater reading kom (MV 28/29 17 48
128 U. 5. Fish & Wildlile 61218 ' 25 QM 0.4 -1 rafuge HO, 2 mobles
2507.44
2 A, Bellles 14054 25.4 0 4] 12 17 48
3 Florida Corp 14059 27813 142.8 0 0 ] 17 44
4 J. Guynes 14078 - 39.4 1} o 15 16 48
5 De Lee Trust 15410 160 0 0 25 16 48
i Mathew & Fox 15881 49947 £6.38 o 0 10 16 48
1 H. Hugha 16047 4 o o} 9 16 49
12 C, Detir 16168 40 0 1} a 16 48
15 C. Barr 17137 10 o 0 36 16 48
16 L. Lows 17348 15 0 0 14 16 a9
17 Oe Lae Trusl 17404 . 160 0 o 25 16 48
! 18 J. Overhalser 17457 45.82 0 o 17 18 43
20 H. Jackson 17657 5 0 4] 15 16 48
26 Drury & Murdock 18034 21584 100 o 0 ;] 17 49
27 F. Cypen 19187 12,5 o Li] 23 18 49
H Bradshaw & Strickland 20162 30 4] 0 35 18 49
a3 . 0. Walch 20355 3.2 ] Q 2 17 49

ATTACHMENT v




File: NonConsoiidated Final Shee!: By Cat Page 3 of 3 Pages

34 D. Barnett 20411 26.4

0 o Domestic - no metar 8 18 49
36 Clark & Patarson 22141 212 o 0 Crysiat 7 17 52
39 Donnalt 22941 0.7 QM 0 a8 16 49
40 G. Vassar 23797 80 0 o 18 48
43 C. Hatcock 24720 50 0 0 ] 17 4g
46 A. Sasse 26636 ‘8 0 0 L] 1B 49
49 V. Hill 25744 45 0 [} domesic usa 10 i6 48
57 Walsh 28777 8.5 QM 0 vacant 2 17 49
61 E. Strunk 31204 456 [V 0 B 16 49
7] Records 51915 9.7 CM 0 vacenl 26 16 49
o7 U. 5. Fish & wildiifa 53596 297.7 WL 0 well capped 7 18 51
89 W & A Kircher 55156 5 0 0 10 16 48
92 Young-Rober 60233 25 0 0 is 16 48
93 Williauis 60366 10 [ 0 15 16 48
94 Johnston 50431 25 0 ] 15 16 48
96 Fowler 60434 25 0 0 15 16 48
99 Doanaldson 80439 9.08 0 0 15 16 48
100 Silverstain 60440 1.27 o 0 15 16 48
> 102 Dansby 60443 127 [} 0 15 18 48
Z 103 Strey 60444 433 1} o 15 16 48
T 104 Donatdson 60449 867 o 0 15 16 48
% 108 Cady Family Trus! 50451 25 0 0 15 16 48
o 11 Ontiz 60464 26 0 0 15 16 a8
'g 112 Williams 60468 227 i} Q 15 16 48
o 115 Rogers E0470 25 0 0 15 16 48
118 Selbach 60473 1.6 0 0 15 16 48
120 Rogers 60475 25 (] 0 15 16 48
121 Vassar 60479 25 ] 0 15 16 a8
122 Kirby 60480 10 a 0 15 16 48
Eg 124 a Bray 61205 27.8 0 0 3z 16 49
Z 127 ? No Permit [+) 0 9 17 49
8 i
i
< .
0

ATTACHMENT V
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D if

10 Identified

Number

g
53
130
131
123
10
128
129
126
21
6
98
105
28
25
35
80
107
23
30
38
132
29
116
42
14
95
54
32
22
13
78

as Dairy

wlvBeRwioNw)

D03
D2
D2
D2
D2

Owner of
Record
Amargosa Farms
Desert Farms
Rockview Dairies
Rockview Dairies
Rockview Dairies
Rockview Dairies
M
’dl
72
A. Cameron
A. Scott
Allison
Allison
B. Barrackman
C. Holtz
Clark & Paterson
D. Rau
Davis
De Lee Trust
De Lee Trust
De Lee Trust
De Lee Trust
De Lee Trust

Dolby .

E. McCarthy
E. Selbach
Fowler
G. Easiman
H. Watson
J & R Bevelopment
J. Burke
J. Burke

Sheet: Sort By Total

Second
First Permit #
Permit # if applic.

15829 17241
26673 40448

No Permit
No Permit
61080

15929 29649

No Permit
No Permit
No Permit
17657
15702
60437
60450
19448
18772
22140
49885
60455
18222

19917 22761

22746
No Permit
19916
60471
24725
16562
60433

26718 29069

20352
17694
16545
49220

ATTACHMENT Vv

Total irrigated

Acres Acres

160 140
234.8 QM

8

B

50 50

1242 34

40

30

25

2.5 2

35 35

2.5 2.5

1.5 1

37 37

159 9.5

8 2

13 13

5 2.5

268.5 133

160 125

160 125

' 125

160 44

1 1

155.49 131.55

105 62.5

25 2.5

6.2 2

233.9 172.9

19 5

- 21.98 21.98

14,7 14.7

Ac*Ft
700
10

40

40
387.3
170
200
150
50

175
10

92.5
23.75
10

85

10
665
625
625
625
110

657.75
3125
10

864.5
25
109.9
73.5

Page 1 of 2 Pages
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File: NonConsolidated Final

80
75
41
59
62
19
66
67
71
o1
109
108
65
68
69
50
24
97
70
110
114
52
58
37
47
45
48
117
44
112

Adjacent
Adjacent - file under h

J. Owens
J. Owens
J. Strickland
K. Garey
K. Garey
K. Garey
L. Dansby
M. Vasser
M. Vasser
M. Vasser
Mathewson
Moen
Potter
R. Aliison
R. Kerley
R. McCracken
R. McCraken
Rehers & Schultz
Romero
5. wall
Spears
Spears
Stewart Equipment
Strickland & Pfister
T. Smith
V. Hil{

V. Hill
V. Hil
Villalobos
W. Ellis
Williams

Sheet: Sort By Total

15893
30411
46748
24585
20521
31727
17657

38127
38363

43873
60162
60463
60462
36584
40954
42171
26152
18764
60435
43524
60464
60469
26283
28828
22233
25742
25098
25743
60472
24783
60466

160
151
B.42
23.75

302
166.67
166.67
116.67

2.5
2.5
2.5
25
9.54
30
52616 40
26442 71.4
2.5
125.6
2.5
2.5
160
13.14
38
3.5
3.5
4.5
25
17.94
2.5

ATTACHMENT V

125
125

23

166.67
166.67
116.67

2.5

2.5

18.5
4.5
1.25
125.6

80
13.14
17
3.5
3.5

0.5

625
625
10
115
25
25

583.35
233.34
545.38
4

10

8

6.25

5

7.5

50
19.5

5

628

4

4

250
26.28
85
17.5
17.5
15

4

27.5

2
10854.8

Page 2 of 2 Pages
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File: NonConsolidated Final

W MWk —

—_
—_—

12
13
14
15
16
17
18
15
20
21
22
23
24
25
26
27
28
29
30
31
32

Owner of
Record
Amargosa Farms
Desert Farms
Rockview Dairies
Rockview Dairies
Rockview Dairies
Rockview Dairies
1
71
72
A. Cameron
A. Scolt
Allison
Allison
B. Barrackman
C. Holtz
Clark & Paterson
D. Rau
Davis
De Lee Trust
De Lee Trust
De Lee Trust
De Lee Trust
De Lee Trust

Dolby .

E. McCarthy
E. Selbach
Fowler
G. Eastman
H. Walson
J & A Development
J. Burke
J. Burke

Irrigated

Acres

140
am

8

8

50

34

40

30

25

2

35

2.5

1

37

9.5

2

13

25

133

125

125

125

44

131.55

62.5
2.5

172.9

21.98

14.7

Ac'Ft
700
10
410
40
397.3
170
200
150
50

175
10

92.5
23.75
10

65

10
665
625
625
625
110

657.75
312.5
10

. 864.5

25
109.9
73.5

Sheet: Water Usage

Based on Farms currently in AV

C. L

1-C. I
Normal Dist Cl

Number

Mean

S.D.

Uncerlainty

upper
expected
lower

Farms
upper

expecled
lower

0.95

0.05

1.96
112 "farms”
96.92 ac-ftfyr
203.95 ac-ftiyr

37.77 ac-ftiyr

134.69 ac-ft/yr
96.92 ac-ftiyr
59.15 ac-ftiyr

20
2693.79 ac-itiyr

1938.36 ac-ft/yr
1182.93 ac-itfyr

ATTACHMENT V

Based on Total Households in AV

C.L

1-C. I
Normal Dist Cl

Number

Mean

S.D.

Uncertainty

upper
expected
lower

household:
upper

expected
lower

Page 1 of 2 Pages

0.95

0.05

1.96

452 “farms"
24.02 ac-iyr
109.51 ac-itfyr

10.10 ac-ftfyr

34.11 ac-ftfyr
24.02 ac-ftiyr
13.92 ac-fifyr

32.73
1116.44 ac-fiyr

786.01 ac-ftiyr
455.59 ac-it/yr



File: NonConsolidated Final : Sheet: Water Usage Page 2 of 2 Pages

33 J. Owens 125 625
34 J. Owens 125 625
35 J. Strickland 2 10
36 K. Garey 23 115
37 K. Garey 5 25
38 K. Garey 5 25
39 L. Dansby 1 4
40 M. Vasser 166.67 583.35
41 M. Vasser 166.67 233.34
. 42 M. Vasser 116,67 545.38
> 43 Mathewsacn 1 4
Z 44 Moen 2.5 10
Z 45 Potter 2 8
o 46 R. Allison 2.5 6.25
% 47 R. Kerley i 5
2 48 R. McCracken 3 7.5
§ 49 R. McCraken "18.5 50
; 50 Rehers & Schullz 4.5 19.5
5 51 Romero 1.25 5
2 52 S. Wall 125.6 628
- 53 Spears i 4
< 54 Spears i 4
Y] 53  Stewart Equipment 80 250
"B6  Strickland & Pfister 13.14 26.28
57 T. Smith i7 85
58 T WL Hill 35 17.5
59 V. Hill 3.5 17.5
60 V. Hill 3 15
61 Villalobos 1 4
62 W. Ellis 6 27.5
63 Williams 0.5 2
64 . 0
65 0
; 66 0

57 0 Zero down 1o SN 452

ATTACHMENT V
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File: NonConsolidated Final

33
34
35
36
37
38
39
40
41
42
43
44
. 45
46
47
48
49
50
51
52
53
54
55
- 56
57
58
59
60
61
g2
63
64
65
66
67

J. Owens
J. Owens
J. Strickland
K. Garey
K. Garey
K. Garey
L. Dansby
M. Vasser
M. Vasser
M. Vasser
Mathewson
iMoen
Potter
R. Allison
R. Kerley
R. McCracken
H. McCraken
Rehers & Schullz
Romero
S, wall
Spears
Spears
Stewart Equipment
Strickland & Pfister
T. Smith

"V Hill
V. Hill
V. Hill

Villalobos
W. Ellis
Witliams

125
125

23

166.67
166.67
116.67

25

2.5

18.5
4.5
1.25
125.6

80
13.14
17
3.5
3.5

0.5

625
625
10
115
25
25

583.35
233.34
545.38

10

5.25

Sheet: Water Usage

Zera down to SN 452
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Groundwater Usage by the Proposed Farming Community

ATTACHMENT VI

SPREADSHEET
ANALYSIS OF WATER USAGE
FARMS CONSOLIDATED

ANL-NBS-MD-000006 REV 00 Attachment VI February 2000
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1A 'd 00 AT 900000-0N-SEN-TNY

File: Consolidated Final Sheet: Raw Data Page 1 of 5 Pages

Groundwater Pumpage Inventon
Amargosa Valley, No. 230

1997
MOL.19990329.0141 Year 1997
KEY
Col Description

A Sequential ID number record in document.

B “D* if user Is noted as "Dairy"

C Owner of Record

D Permit number for groundwater use - _

E Second (and subsequent) permil(s) number if appliciable. May have to refer 1o source document for details of multiple permiis

F Total land area covered by permit(s) (acres) ) _

G Land area under irrigation in 1997 {acres) [For sorting puposes, if this entry was TEXT then an additional M was added to the énd of t

H Ground water used in 1997 (acre-feet)

! Derived data (G/F) of annual water depth (used as check on data entered in in Cols G and F.

J Heported land use (if given)

K Not used

L Section

M Township

N Ranga

iD Dit Owner of First Second Tolal [rrigated Reporled
Number Identified Record Permit # Permit# Acres Acres Ac*Ft Fi Usage Seclion“ownship Range
as Dairy if applic. if any
1 Heisler 13574 DC M 3.2 r/a 9 12 46
2 A. Bettles 14054 254 0 0] nfa 12 17 48
3 Florida Corp 14059 27813 142.8 0 0 na 1 17 48
4 J. Guynes 14078 39.4 0] 0 na 15 16 48
5 De L.ee Trust 15410 160 0 o r/a 25 18 48
' 5] A. Scott 16702 35 35 175 5.Q0 Pivot 14 16 48

7 Mathew & Fox 15881 49947 58.38 0 0 n/a 10 16 48
8 J. Owens 15883 160 125 625 5.00 23 16 48
9 9] Armargosa Farms 15629 17241 160 140 700 5.00 ' g 17 49

ATTACHMENT VI
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File: Consolidated Final

10
11
12
13
14

15

16
17
18
19
20
21
22
23
24
25

26

27
28
29
30
31
32
33
34
35
38
37
38
39
40
41
42
a3
I 44
45
46
47

Rockview Dairies
H. Hughe
C. Defir
J. Burke
E. Selbach
C. Barr
L. Lowe
De Lee Trust
Jd. Overholser
L. Dansby
H. Jackson
A. Cameron
J & R Development
De Les Trust
Rehers & Schuliz
C. Holtz
Drury & Murdock
F. Cypert
B. Barrackmar
De LLee Trust
Ce Lee Trust
Bradshaw & Strickland
H. Watson
Q. Welch
D. Barnett
Clark & Paterson
Clark & Paterson
T. Smith
De Lee Trust
Donnell
G. Vassar
K. Garey
E. McCarthy
C. Halcock
W. Ellis
V. Hill
A. Sasse
V. Hill

15929
16047
16168
16545
18562
17137
17348
17404
17417
17857
17657
17657
17694
18222
18764
18772
19034
19187
19448
19916
19817
20162
20352
20355
20411

22140
22141

22233
22746
22941

23797
24585
24725
24729
24783
25099
25638
25742

29649

26442

21584

22781

ATTACHMENT Vi

Sheet: Raw Data

124.2 34
4 0
40 0
21.98 21.98
105 62.5
10 0
15 0
160 0
45 82 0
30.2 1
5 0
2.5 2
19 5
268.5 133
71.4 4.5
159 9.5
100 0
12.5 0
37 37
160 44
180 125
30 0
2339 1729
32 0
26.4 0
8 2
21.2 0
38 17
160 125
0.7 QM
80 0
2375 23
155.49 131.55
50 0
17.94 6
3.5 35
18 0
35 3.5

170

109.9
3125

DO L0000

665
19.5
23.75

92.5
110
625

864.5

10
85
625
115

€57.75

27.5
17.5

17.5

5.00
na
n/a
5.00
500
r/a
n/a
n‘a
nfa
4.00 Domeslic, lawn & Iruit rees
n‘a
4,00 Mob Homas, trees windbre:
5.00 grapes windbreak
5.00
4.33
2.50 fruit trees, wind break
n/a
n‘a
2.50 pistachio some grass
2.50 fruit trees, wind break, row ¢
5.00 full pivot
n/a
5.00 alfalfa
n/a
/a Domestic - no meter
5.00 Crystal
rva Crystal
5.00 grapes, fruit trees, lawn, wir
5.00 alfalfa
rn/a
na
5.00
5.00 alfalfa
n/a
4.58 wind break, lrees, grapes
5.00 pastute
na
5,00 cat fish

20,

Page 2 of 5 Pages

17 49
16 49
18 48
16 49
18 48
18 48
18 49
16 48
16 48
16 48
18 48
17, 49
18° 49
16 48
16 . 48
17 49
16 4¢
16 48
16 48
18 48
16 49
17,16 48
17 49
16 49
17 52
17 52
16 48
16 49
16 49
16 48
18 49
16 48
17 49
16 49
16 48
16 49
16 48
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File: Consolidated Final

48
49
50
52
53
54
55
56
57
58
59
60
61
62
63

64
65
66
67
68
89
70
71
72
73
74
75
76
77
78
79
80
81
82

-
84
85
86

V. Hill
V. Hill
R. McCraken/D. Delanay
Stewart Equipment
Desert Farms
G. Eastman
IMV
Embry
Welsh
Strickland & Pfister
K. Garey
J. Owens
E. Strunk
K. Garey
Anaconda
Amargosa Water Corp
R. Allison
M. Vasser
M. Vasser
R. Kerley
A. McCracken
S. Wall
M. Vasser
Mountain View Homes
Fishel
Bell Telephone
J. Strickland
Martinez
American Borale
J. Burke
Howard
D. Rau
Nye County
Barrick Bulifrog
Desert Enterproses
Records
Marsh
Selbach

25743
25744
28152
26283
26873 40448
26718 29069
27812 29451/2
28062 45061
28777
28828
29521
30411
31204
31727
32279
35592
36584
38127
38363
40954
42471
43524
43873
45162
45740
46218
46748
47205 47223
48479 48480/1/2f
49220

48804

49885

50385

51841 mulliple

52616

45163

51879 51880
51815
53181 53182
53189

Sheet: Raw Data

4.5 3 15
45 0 0

40 18.5 50
160 80 250
234.8 QM 10
6.2 2 5
237 MM 251
172 OM 50.2
8.5 QM 0
1314 1314 26.28
5 5 25

151 125 625
4.56 0 0

5 5 25

0.6 CM 0.6
9.5 QM 6.5
2.5 2.5 6.25
166.67 166.67 583.35
166.67 166.67 233.34
9.54 1 5
30 3 7.5
1256 125.6 628
116.67 116,67 545.38
9.8 OM 34
3.4 QM 3.4
0.08 CM 0.1
8.42 2 10
37 QM 10.5
567.8 MM 666.44
147 14.7 735
0.1 OM 0.1
13 13 85
325 QM 305
2114 MM 1589
431.9 QM 5
8.7 CM 0
100 QM 525
75 CM 2

ATTACHMENT VI

5.00 home lawn paslure, trees
n/a domestic use
2.70
313
n/a
2.50 garden, wind breakand dom
nfa& meter reading from IMV
nfa 2 Commercial & 32 other us
n/a vacant
2.00 pistachio, wind break
5.00
5.00 tull pivot of alfaifa
na
5.00
n‘a Mining Zeolite
rva 12 mohiles | house
2.50 truittrees, garden, wind bre:
3.50
1.40 winler crop
5.00
2.50
5.00
4.67
rn/a motel, apt complex, busines
r/a home, moblles
n/a switching slation
5.00 pasture
rva 21 trailer on 19 lots
r/a CA & NV
5.C0 Anvil Ranch
r/a Paost Office
5.00
r/a Baseball field, park, windbre
n/a Credit for injection
rn/a 2 mobiles, 804/- rees
n/a vacent
r/a Casino & RV park
n/& laundromat, home, mobile

-10
10

8

18
various
8
28/29
211
2

as

9

23 .

8

9
25

]
15
26
26
22

8
10
24

2
27
14
15
15
38
28
26
12
18

25/30
25

18

Page 3 of 5 Pages
16 48
16 48
16 48
16 48
15 49/50
16 49
17 48
18 49
17 49
16 49
16 49
18 48
16 49
16" 48
18 50
17 48
16 48
16 48
16 48
16 4¢
16 48
17 49
16 48
17 49
16 49
16 49
16 48
16 48
17 49
16 49
16 49
17 48
16 49

12/13 46/47
12 48
16 49
18 49
16 48
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File: Consolidated Final Sheet. Raw Data Page 4 of 5 Pages

87 U. 8. Fish & Wildlife 53596 2977 WL M 0 tVa well capped 7 18 51
88 Nye County 54271 1.2 QM 1.2 n/a park in Crystal 7 17 52
89 W & A Kircher 55156 5 0 0 n/a 10 16 48
90 VFW Post 59180 5CM 25 n‘a 35 16 49
91 Mathewson 60162 2.5 1 4 400 15 16 48
92 Young-Robert 60233 25 0 0 n/a 15 16 48
83 Williams 60386 10 0 0] n/a 15 16 48
94 Johnston 60431 25 0 0 nfa 15 16 48
95 Fowier 60433 2.5 2.5 10 4.00 15 16 48
96 Fowler 60434 25 o] 0] rva 15 16 48
a7 Romero 80435 2.5 1.25 5 4.00 15 16 48
98 Allison 60437 2.5 2.5 10 4.00 15 16 48
99 Donaldson 60439 9.08 0 0 n/a 15 16, 48
100 Silverstein 60440 1.27 0 o rna 15 16’ 48
101 Quirk 60442 1.5 0 5 ra 15 16 48
102 Dansby 80443 1.27 0 0 rna 15 16 48
103 Strey 60444 4.33 0 0 n/a 15 18 48
104 Donaldson 60449 . B.67 0 0 n/a 15 16 48
105 Allison 60450 1.5 1 4  4.00 15 18 48
106 Cady Family Trust 60451 25 o] 0 na 15 16 48
107 Davis 60455 5 2.5 10 4.00 15 16 48
108 Potter 60462 2.5 2 B 400 15 16 48
109 Moen 60463 25 25 10  4.00 15 16 48
110 Spears 80464 25 1 4 400 15 16 48
111 Oniz 60464 2.5 0 0 na 15 16 48
112 Williams 60466 2.5 0.5 2 4.00 15 16 48
113 Williams 80468 2.27 0 0 n/a 15 16 48
114 Spears 60469 25 1 4 400 15 16 48
115 Hogers 680470 25 0 0 n/a 15 16 48
116 Dolby 60471 - 1 1 4 400 16 16 48
117 Villatobos 680472 2.5 1 4 4.00 15 16 48
118 Selbach 60473 1.6 0 0 na 15 16 48
119 Church of Amargosa 80474 1.27 4] 1 na 186 16 48
120 Rogers 60475 25 0] 0 n'a 15 18 48
r 121 Vassar 680479 25 0 0 n'a 15 16 48
122 Kirby 50480 10 c 0 na 15 16 48
123 D Rockview Dairies 81080 50 50 397.3 7.95 10 17 49
124 Bray 81205 27.9 ] 0 na 32 16 49

ATTACHMENT VI
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File: Consolidated Final Sheet: Raw Data Fage 5 of 5 Pages

125 U. 8. Fish & Wildlife 61219 2.5 QM 0.4 n/a refuge HQ, 2 mobilas

Total 12434.34 a-fly Permitted rights

128 ? No Permit 25 50  2.00 fiuittress, pasture 12 17 48
127 ? No Permit 0 ¢ 9 17 49
128 ? Ne Permit 40 200 5.00 9 17 49
129 ? Ne Permit 30 150  5.00 9 17 49
130 D Dairy Neo Permit 8 40 5,00 Dairy 9 17 49
131 D Dairy No Permit 8 40  5.00 Dairy 9 17, 49
132 De Lee Trust Nc Permit 125 625  5.00 Full Pivot Application Pendit 25 18" 48

Total 1105.00 a~ffy Non-permitted rights
Grand Total 13539.34 a-ffy

The State cover sheet gives the total as 13902 Ac-Ft .
The difference, when counting No 13574, gives the 366 Ac-Ft given for "Domestic*
Using our eslimates of population/household in 97, we get an average domestic usage very closs to the county average.

v ATTACHMENT Vi
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File: Consolidated Final Sheet: By Cat Page 1 of 3Pages

D if Second Reported

1D Identified Qwner of First Permit#  Total Irrigated Usaga Seclionwnship Aange
No. as Dairy Record Pemit # ifapplic. Acres Acres Ac'Ft Class it any

9 D D1 Amargosa Farms 15929 17241 160 140 700 1 g 17 49 al! Nw
53 D D3 Deser Farms 26673 40448 234.8 QM 10 1 various 15 48/50
130 D D2 Rockview Dairies  No Permit -] 40 1 Dairy g 17 49 SwW NE
131 D D2 Rockview Dairies  No Permit 8 40 1 Daiy 9 17 49 SE NE
123 D D2 Rockview Dairies 61080 50 50 3973 1 10 17 49 NW & SW NE
10 D D2 Rockview Dairies 15929 29649 124.2 34 170 1 9 17 49 all NE
128 ¥a No Permit 40 200 1 9 17 49
129 ral No Permi! 30 150 1 9 17 49
126 72 No Parmit 25 50 1 frult traes, pastura 12 17 48

21 A. Cameron . 17657 25 2 B 1 Mob Homes, trees windbreak 15 16 48

6 A.Seot - 15702 - as 38 175 1 Pwet 14 18 48

a8 Alfison © 60437 ° 25 25 10 1 15 16 48
105 Allison 60450 - 1.5 1 4 1 15 16 48

28 B. Barrackman 19448 a7 37 92.5 1 pistachio some grass 7 16 48

25 C. Holtz 18772 159 95 2375 1 fuit rees, wind break 20,19 16 48

as Clark & Paterson 22140 8 2 10 1 Crystat 8 17 52

a0 D. Rau 49885 13 13 65 1 12 17 43
107 Davis 60455 5 25 0 1 15 16 48

23 De Lee Trust 18222 268.5 123 865 1 30 16 49

30 De Lee Trust . 19917 22761 160 125 625 1 (ulpivol 24 16 48

as Dea Lea Trust 22748 160 125 625 1 alama - 19 16 49
132 De Lee Trust No Permit 125 625 1 Full Pivot Application Panding 25 16 48

29 De Lee Trust 19916 160 44 - 110 1 frukt rges, wind break, row crops 24 18 48
116 Dolby 60471 1 1 4 1 i5 16 48

42 E. McCanhy 24725 15549 13155 657.75 4 alalfa . 18 18 48

14 E. Selbach 16562 ) 105 625 3125 1 16 16 48

25 Fowler 60433 25 25 10 1 15 16 48

54 G. Eastman 26718 29089 6.2 2 5 1 garden, wind breakand domestic 8 16 49

32 H. Watson 20352 233.9 1729 8645 1 afama 1,36 17,16 48

22 J & R Development 17694 19 5 25 1 grapes windbreak ' 15 17 49

13 J. Burke 16545 21.98 2158 109.9 1 28 16 49

78 J. Burke 49220 14.7 147 735 1 AnviRanch 28 16 49

] J. Owens 15893 160 125 625 1 23 16 48

60 J. Owens 30411 151 125 625 1 fult pivet of alfalfa 23 16 48

75 J. Strickland 46748 B8.42 2 10 1 pasture t5 16 48

41 _ K. Garey 24585 23.75 23 115 1 9 16 49

59 . K. Garey 29521 5 5 25 1 9 16 49

62 K. Garey 31727 5 5 25 1 9 16 49

19 L. Dansby 17657 30.2 1 4 1 Domestlic, lawn & fwit trees

I &6 M. Vasser 38127 166.67 166.67 58335 1 26 16 48

&7 M. Vasser 38363 166.67 166.67 23334 1  wintercrop 26 16 48

71 M. Vasser 43873 11667 11667 54538 1 24 16 48

g1 Mathewson 60162 2.5 1 4 1 15 16 48
109 . Moen - 60463 2.5 25 10 1

15 16 48

ATTACHMENT VI
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File: Consolidated Final

D if
D Identified
Number as Dairy

Owner of

Record

De Lee Trust Total

M. Vasser Total

J. Owens Total

H. Watson Total
Amargosa Farms Total
E. McCarthy Total
Rockview Dairies Total
5. Wall Total

?1 Total

E. Selbach Total
Stewart Equipment Total
J. Burke Total

A. Scott Total

K. Garey Total

B. Barrackman Total
T. Smith Total

D. Rau Total

R. McCracken Total

?2 Total

V. Hill Total

W. Ellis Total
Strickland & Pfister Total
J & R Development Total
C. Holtz Total

Rehers & Schuitz Total
Allison Total

Desert Farms Total
Clark & Paterson Total
Davis Total

Fowler Total

J. Strickland Total
Moen Total

A. Cameron Total

Sheet: Sort By Total

First
Permit #

Second
Permit# Tola!
if applic.  Acres

Irrigated
Acres

552
450.01
250
172.9
140
131.55
100
125.6
70
62.5
80
36.68
35
33
37
17
13
21.5
25
10
6
13.14
5
9.5
4.5
3.5
0
2
25
2.5
2
25
2

ATTACHMENT VI

Ac*Ft

2650
1362.07
1250
864.5
700
657.75
647.3
628
350
312.5
250
183.4
175
165
92.5
85
65
57.5
50
50
27.5
26.28
25
23.75
19.5
14
10

10

10

10

10

10

8

Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total
Total

Page 1 of 4Pages
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File: Consolidated Final

32
apD 33
23
42
70
30
38
132

60
66
Ia!
123 D D2
14
52
67
128

10D D2
129

! 41

20
13
28

Potter Total
Spears Total

R. Allison Total
G. Eastman Total
R. Kerley Total
Romero Total
Dotby Total

{ . Dansby Total
Mathewson Total
Villalobos Total
Williams Total

H. Watson
Amargosa Farms
De Lee Trust

E. McCarthy

S. wall

De Lee Trust

De Lee Trust

De Lee Trust

J. Owens

J. Owens

M. Vasser

M. Vasser
Rockview Dairies
E. Selbach
Stewart Equipment
M. Vasser

7

A. Scott
Rockview Dairies
A

K. Garey

De Lee Trust

J. Burke

B. Barrackman

Sheet: Sort By Total

20352
15929
18222
24725
43524
19917
22746
No Permit
15893
30411
38127
43873
61080
16562
26283
38363
No Permit
15702
15929
No Permit
24585
19916
16545
19448

17241

22761

29649

ATTACHMENT VI

2338
160
268.5
155.49
125.8
160
160

160
151
166.67
116.67
50

105
160
166.67

35
124.2

23.75
160
21.98
37

172.9
140
133

131.55

125.6
125
125
125
i25
125

166.67
116.67
50
62.5
8O
166.67
40

35

34

30

23

44
21.98
37

NaAaEAMMIIODOIODO®

864.5
700
665

657.75
628
625
625
625
625
625

583.35

545.38

397.3

125
250

233.34
200
175
170
150
115
110

109.9

92,5

- Total

Page 2 of 4Pages

Total
Total
Total
Total

Total
Total
Total
Total
Total
Total
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File: Consolidated Final

37
78
80
126
50
130 D
131 D
44
58
22
58
62
25
24
47
45
48
53 D
98
35
107
95
75
109
21
108
69
65
54
68
97
105
116

f 19

91
110
114

Adjacent -
D2
D2

D3

Adjacent

T. Smith

J. Burke

D. Rau

72

R. McCracken
Rockview Dairies
Rockview Dairies
W. Ellis
Strickland & Pfister
J & R Deveiopment
K. Garey

K. Garey

C. Holtz

Rehers & Schultz
V. Hill

V. Hill

V. Hill

Desert Farms
Allison

Clark & Paterson
Davis

Fowler

J. Strickland
Moen

A. Cameron
Potter

R. McCracken

R. Allison

G. Eastman

R. Kerley
Romero

Allison

Dolby

L. Dansby
Mathewson
Spears

Spears

Sheet: Sort By Total

22233
49220
49885
No Permit
26152
No Permit
No Permit
24763
28828
17694
29521
31727
18772
18764
25742
25099
25743
26673
60437
22140
60455
60433
46748
60463
17657
60462
42171
36584
26718
40954
60435
60450
60471
17657
60162
60464
60469

26442 71.4

38
14.7
13

52616 40

17.94
13.14
19

5

5

159

35
3.5
4.5
40448
25
8

5
2.5
8.42
25
2.5
25
30
25
29069 6.2
9.54
25
1.5

1
30.2
2.5
25
25

ATTACHMENT VI

234.8 QM

85
73.5
65

50

50

40

40
275
26.28
25

25

25
23.75
19.5
17.5
17.5

o)
i\:_‘\l —_ ek b ok ek R =k ok
O oooooOoO
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Smith
Burke
. Rau
72
ackan
iries
iries
Ellis
ister
pment
Garey
Garey
Holtz
hultz
Hill
Hill
Hill
Farms
lison
arson
Davis
owler
kland
Moen
meron
otter
acken
lison
stman
erley
omero
lison
Dolby
ansby
ewson
pears
pears

0
0
0
0
0
0
0
0
Q
0
0
0
¢
¢
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
D
0
0
0
0
0
0
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File: Consolidated Final

117
112

Villalobos
Williams

Sheet: Sort By Total

60472
60466

ATTACHMENT VI

25
25

0.5

lobos
ltams

Page 4 of 4Pages

0
0



Z1-1A d ‘00 AT 900000-TW-SIN-TNY

File:Consolidated Final

~—

Owner of
Reccord
1 De Lee Trust Total
2 M. Vasser Total
3 J. Owens Tota!
4 H. Watson Total
5 Amargosa Farms Total
6 E. McCarthy Total
7 Rockview Dairies Total
8 S, Wall Total
9 71 Total
10 E, Selbach Total
11 Stewart Equipment Total
12 J. Burke Total
13 A. Scoit Total
14 K. Garey Total
15 B. Barrackman Tota!
16 T. Smith Total
17 D. Rau Total
18 R. McCracken Total
19 72 Total
20 V. Hill Total
21 W. Ellis Total
22 Strickland & Pfister Total
23 J & R Development Total
24 C. Holtz Total
25 Rehers & Schuliz Total
28 Allison Total
27 Desert Farms Total
28 Clark & Paterson Total
29 Davis Total
30 Fowler Total
31 J. Strickiand Total
32 Moen Total
33 A. Cameron Total
34 Potter Total
35 Spears Total

Irrigated
Acres -

552
450.01
250
i72.9
140
131.55
100
125.6
70
62.5
BO
36.68
35
33
37
17
13
21.5
25
10
6
13.14
5
95
4.5
3.5
0
2
2.5
2.5
2
2.5
2
2
2

Ac'Ft
2650
1362.07
1250
864.5
700
657.75
647.3
628
350
3125
250
183.4
175
185
92.5
85
65
57.5
50
50
27.5
26.28
25
23.75
19.5
14

10

10
10
10
10
10
8
8
8

Sheet: Water Usage

Based on Farms curently in AV

C.L 0.95

1-C. I 0.05
Normat Dist Cl 1.96

Number 44 "farms"

Mean 246.7 ac-filyr

S.D. 497.72 ac-ftiyr

Uncertainty 147.07

Average

upper 393.77

expected 246.7

lower 99.63

Farms 20

Totals

upper 7875.30

expected 4934.00

lower 1992.70

ATTACHMENT VI

Page 1 of 2 Pages

Based on Total Households in AV

C. L
i-G. 1.

Normal Dist Cl

Number
Mean
S.D.

Uncertainty

Average
upper
expecied
lower

Households

Totals
upper
expected
lower

0.85

0.05

1.96
452 "farms"
24.02 ac-ftfyr
170.23 ac-ftiyr

15.69

39.71
24.02
8.32

32.76
1300.85

786.73
272.61

B e
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File:Consolidated Final

36 R. Allison Total
37 G. Eastman Total
38 R. Kerley Total
39 Romero Total

40 Dolby Total

41 L. Dansby Total
42 Mathewson Total
43 Villalobos Total
44 Williams Total
45

46

47

OO MNMABARAEBOOO

Sheet: Water Usage

Zeros continue down to 452 (line 457)

ATTACHMENT VI

Page 2 of 2 Pages
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NI

12
15
16
17
18

26
27
Kh|
33
34
36
39

43
46
49

61
84
87
89
92
93

98

99

100
102
103
104
106
111
113
115
118
120
121

T 122

124
127

J. Guynes
De Lee Trust
Mathew & Fox
H. Hughe
C. Defir
C. Barr
L. Lowe
De Lee Trust
J. Qverholser
H. Jackson
Drury & Murdock
F. Cypert
Bradshaw & Strickland
0. Welch
D. Barnett
Clark & Paterson
Donnell
G. Vassar
C. Halcock
A. Sasse
V. Hill
Welsh
E. Strunk
Records
U. S. Fish & Wildlite
W & A Kircher
Young-Robert
Williams
Johnston
Fowler
Donaldsen
Silverstein
Dansby
Strey
Donaldson
Cady Family Trust
Ortiz
Williams
Rogers
Selbach
Rogers
Vassar
Kirby
Bray
7

14078
15410
15881
16047
16168
17137
17348
17404
17417
17657
19034
19197
20162
20355
20411
22141
22941
23797
247298
25636
25744
Ra777
31204
51915
53596
55156
60233
60386
60431
60434
60439
60440
60443
60444
60449
60451
60464
60468
60470
60473
60475
60479
60480
61205
No Permit

39.4
160
49947 56,38
4
40
10
15
160
45.82
5
21584 100
125
30
3.2
26.4
21.2
0.7 QM
80
50
18
45
8.5 CM
4.56
9.7 CM
297.7 WL
5
25
10
25
25
9.08
1.27
1.27
4.33
867
25
2.5
227
2.5
1.6
25
25
10
279

ODOoODoDOoOOODDOGDOOO0CcCO00OO0

C0OO0O0O0O0OO0OO0ODDOODOO0O

[= =N =N =

o

Sheet: By Cat

ODDOOODOOOOOODOOOODODDOOOOOOODOOOOOOOOOODODOO

Domastic - no meter
Crystat

domestic use
Vacan!

vacent

well cappad

ATTACHMENT VI

Page 3 of 3Pages
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S1-IA “d 00 AT 900000-AW-SAN-INY

Dit

ID Identified
as Dairy

Number
9 D

53

v

130
131
123

10

ooCO

128
129

126

21

98
105

28

25

a5

80

I 107

23
30

D1

D3

D2
D2
02
D2

Sheet: Farms Sub-totals

Qwner of First
Record Permit #
Amargosa Farms 15929
Amargosa Farms Total
Desert Farms 26673

Desert Farms Total
Rockview Dairies No Permit
Rockview Dairies No Permit

Rockview Dairies 61080
Rockview Dairies 15929
Rockview Dairies Total
A No Permit
Ea No Permit
21 Total
72 No Permit
72 Total
A. Cameron 17657
A. Cameron Total
A. Scoft 15702
A, Scott Total
Allison 60437
Allison 60450
Allison Total
B. Barrackman 19448
B. Barrackman Total
C. Holtz 18772
C. Holtz Total
Clark & Paterson 22140
Clark & Paterson Total
D. Rau 49885
D. Rau Total
Davis 60455
Davis Total
De Lee Trust 18222
De Lee Trust 19917

Second

Permit # Total  Irrigated
if applic. Acres Acres
17241 160 140
140

40448 234.8 QM
0
8
8
50 50
29649 124.2 34
100
40
"~ 30
70
25
25
25 2
2
35 35
35
25 25
15 1
35
37 37
37
159 9.5
9.5
8 2
2
13 13
13
§ 2.5
25
268.5 133
22761 160 125

ATTACHMENT Vi

Ac*Ft
700
700

10
10
.40
40

397.3
170

647.3
200
150
350

50
50

175
175
10

14
92.5
92.5

23.75

23.75

10
10
65
65
10
10
665
625

Page 1 of 4 Pages
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a8
132
29
116
42
14
95
54
32
22

13
78

B
80

75
41
59
62
19
66
i 67
71

91

De Lee Trust
De Lee Trust
De Lee Trust
De Lee Trust Total
Dolby
Dolby Total
E. McCarthy
E. McCarthy Total
E. Selbach
E. Selbach Total
Fowler
Fowler Total
G. Eastman
G. Eastman Total
H. Watson
H. Watson Total
J & R Development

J & R Development Total

J. Burke
J. Burke
J. Burke Total
J. Owens
J. Owens
J. Owens Total
J. Strickland
J. Strickland Total
K. Garey
K. Garey
K. Garey
K. Garey Total
L. Dansby
L. Dansby Total
M. Vasser
M. Vasser
M. Vasser
M. Vasser Total
Mathewson

Sheet: Farms Sub-totals

22746

No Permit

19916
60471
24725
16562
60433
26718
20352
17694

16545
49220

15893
30411

46748
24585
29521
727
17657
38127
38363
43873

60162

160

160

1

155.49

105

25

29069 8.2

2339

19

21.98
14.7

160
151

8.42

23.75

30.2
166.67
166.67
116.67

25

ATTACHMENT VI

125
125

44
552

131.55
131.55
625
62.5
25
2.5

172.9
172.9

21.98
147
36.68
125
125
250

166.67
166.67
116.67
450.01

625
625
110
2650

657.75
657.75
3125
3125
10

10

864.5
864.5
25

25
109.9
73.5
183.4
825
625
1250
10

10

115

25

25

165

4

4
583.35
233.34
545.38
1362.07
4

Page 2 of 4 Pages
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109

108

65

68

69
50

24

97

70

110
114

52
58
37
47
45
48

117

112

Adjacent
Adjacent - file under h

Rehers & Schultz Total

Stewart Equipment Total
-Strickland & Pfister
Strickland & Pfister Total

Mathewson Total
Moen
Moen Total
Pctter
Potter Total
R. Allison
R. Allison Total
R. Kerley
R. Kerley Total
R. McCracken
R. McCracken

R. McCracken Total

Rehers & Schultz

Romero
Romero Total
S. Wall
S. Wall Total
Spears
Spears
Spears Total
Stewart Equipment

T. Smith
T. Smith Total
V. Hill
V. Hill
V. Hill
V. Hill Total
Villalobos
Villalobos Total
W. Ellis
W. Ellis Total
Williams
Williams Total

Sheet: Farms Sub-totals

60463

60462

36584

40954

42171
26152

18764

60435

43524

60464
60469

26283
28828
22233
25742
25099
25743
60472
24763

60466

25

25

25

8.54

52616

30
40

26442 71.4

25

125.6

25
25

160

13.14

38
3.5
3.5
4.5

2.5

17.94

ATTACHMENT VI

25

2.5
2.5

2.5
25

18.5
21.5
4.5
4.5
1.25
125
1256
1256

80
80
13.14
13.14
17

10
10

6.25
6.25

7.5
50

57.5

19.5
19.5

628
628

250
250
26.28
26.28
&5

85
17.5
17.5
15

50

275
27.5

Page 3 of 4 Pages
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Grand Total

Sheet: Farms Sub-totals

ATTACHMENT VI

243313

10854.8

Page 4 of 4 Pages
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Dif
1D Identified
No. as Dairy

9 D

53

o

130
131
123

i0

(vR el elw)

128
129

126

21

93
105

28
25
35
80
I 107

23
a0

D1

D3

D2
D2
D2
D2

Owner of
Record
Amargosa Farms
Amargosa Farms Total
Desert Farms
Desert Farms Total
Rockview Dairies
Rockview Dairies
Rockview Dairies
Rockview Dairies
Rockview Dairies Total
"

"

?1 Total
22
?2 Total
A, Cameron
A. Cameron Total
A. Scott
A. Scott Total
Allison
Allison
Allison Total
B. Barrackman
B. Barrackman Total
C. Holtz
C. Holiz Total
Clark & Paterson
Clark & Paterson Total
D. Rau
D. Rau Total
Davis
Davis Total
De Lee Trust
De Lee Trust

First
Permit #
15929
26673

No Permit
No Pearmit
61080
15929

No Permit
No Permit

No Permit
17657
15702

60437
60450

19448
18772
| 22140
49885
60455

18222
19817

Sheet: ID Totais

Second
Permit #
if applic.

17241

40448

29649

22761

Total Irrigated
Acres Acres
160 140
140
234.8 QM
0
B
8
50 50
124.2 34
100
40
30
70
25
25
25 2
2
35 35
35
2.5 2.5
1.5 1
3.5
37 av
37
159 9.5
9.5
8 2
2
13 13
13
5 2.5
2.5
268.5 133
160 125

ATTACHMENT VI

Ac*H
700
700

10
10
40
40

397.3
170

647.3
200
160
350

50
50

175
175
10

14
92.5
82.5

23.75
23.75

10

10

65

65

10

10

665
625

Farms
Total
Farms
Total
iries
iries
iries
iries
Total
"

|
Total
22
Total
meron
Total
Scott
Total
lison
lison
Total
ckman
Total
Holtz
Total
erson
Total

.Rau -

Total
Davis
Total
Trust
Trust

OO—‘O—‘O-—-‘O—*O—*O—*OO—LO—*O—*O—LOO—kOOOO—lO—LO
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38
132
29
116
42
14
95
54
32

22

13
78

8
60

75
41
59
62
19
66
67
71

9

De Lee Trust
De Lee Trust
De Lee Trust
De Lee Trust Total
Dolby
Dolby Total
E. McCarthy
E. McCarthy Total
E. Selbach
E. Selbach Total
Fowler
Fowler Total
G. Eastman
G, Eastman Total
H. Watson
H. Watson Total
J & R Development
J & R Development Total
J. Burke
J. Burke
J. Burke Total
J. Owens
J. Owens
J. Owens Total
J. Stricktand
J. Strickland Total
K. Garey
K. Garey
K. Garey
K. Garey Total
L. Danshy
L. Dansby Total
M. Vasser
M. Vasser
M. Vasser
M. Vasser Tatal
Mathewson

22748
No Permit
19916
60471
24725
16562

60433

26718 -

20352

17694

16545
49220

15893
30411

46748
24585
29521
31727
17657
38127
38363
43873

60162

Sheet: ID Totals

160

160

1

155.49

105

2.5

29069 6.2

233.9

19

21.98
14.7

160
151

B8.42

23.75

30.2
166.67
166.67
116.67

2.5

ATTACHMENT VI

125
125
44
552

1

1
131.55
131.55
62.5
62.5
2.5
25

2

2
172.9
172.9
5

5
.21.98
14.7
36.68
125
125
250

2

2

23

5

5

33

1

’
166.67
166.67
116.67

625
625
110

2650

657.75
657.75
3125
325
10

10

864.5

- 864.5

25

25
109.9
73.5
183.4
625
625
1250
10

10

115

25

25

165

4

4
583.35
233.34
545.38

450.01 1362.07

1

4

Trust
Trust
Trust
Total
Dolby
Total
arlhy
Total
ibach
Total
owler
Total
stman
Total
atson
Total
pment
Total
Burke
Burke
Total
Owens
Owens
Total
kland
Total
Garey
Garey
Garey
Total
ansby
Total
asser
asser
asser
Total
ewson

O—lODO—lO—lOOO-—‘O—*OD—‘OO—‘-D—‘O—‘O-‘O—‘O—‘-O—‘O—‘OOC’J
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108

108

65

68

69

50 ljacent - file unde

24

g7

70

110
114

52
58
37
47
45
48
117

44

112

Mathewson Total
Moen
Moen Total
Potter
Potter Total
R. Allison
R. Allison Total
R. Kerley
R. Kerley Total
R. McCracken
R. McCracken
R. McCracken Total
Rehers & Schultz
Rehers & Schultz Total
Romero
Romero Total
S. Wall
S. Wall Total
Spears
Spears
Spears Total
Stewart Equipment
Stewart Equipment Total
Strickland & Pfister
Strickland & Pfister Total
T. Smith
T. Smith Total
V. Hill
V. Hil|
V. Hill
V. Hill Total
Villalobos
Villalobos Total
W. Ellis
W. Ellis Total
Williams
Williams Total

60483

60462

36584

40954

42171
26152

18764

60435

43524

160464

60469
26283
28828
22233
25742
25099
25743
60472

24763

60466

Sheet: ID Totals

25
2.5
2.5
9.54

30
52616 40

26442 71.4
2.5
125.6

25
2.5

180
13.14
38
3.5
35
4.5
25

17.94

2.5

ATTACHMENT Vi

10
10

8.25
6.25

7.5
50
57.5
19.5
19.5

628
628

250
250
26.28
26.28
85

85
17.5
17.5
15

50

27.5
275

Total
Moen
Total
otter
Total
lison
Total
erley
Total
acken
acken
Total
hultz
Total
omero
Total
Wall
Total
pears
pears
Total
prment
Total
ister
Total
Smith
Total
Hill
Hili
Hill
Total
lobos
Total
Ellis
Total
liams
Total

—‘O—LO—*O—lOOO-—iOAO—‘O—‘OO—"O—‘O—*O—LOO—‘O—‘O—‘O—‘O—‘
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Grand Total

Sheet: ID Totals

2433.13 10854.8

ATTACHMENT Vi

Total

1
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